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EXECUTIVE SUMMARY

This section presents a summary of the following items:

• An introduction to this environmental impact report (EIR)

• The background of existing conditions at the Tourtelot Property and portions of
some adjoining properties (referred to as the Project Site)

• Impacts and mitigation measures for the proposed project

• Description of alternatives, and comparison of impacts of the alternatives to
impacts of the proposed project

• Issues to be resolved

• Areas of controversy.

The information presented within this section is required by the California
Environmental Quality Act (CEQA) Guidelines Sections 15123 and 15126.

INTRODUCTION

The California Environmental Protection Agency (Cal/EPA), Department of Toxic
Substances Control (DTSC), as lead agency, prepared this document in accordance
with CEQA; the Public Resources Code (PRC) Sections 21100 et seq., and the State
CEQA Guidelines.  CEQA requires that public agencies consider the environmental
effects that may occur with approval of a proposed project, and avoid or substantially
lessen significant impacts on the environment when feasible.  When a project could
have a significant effect on the environment, the lead agency (i.e., the agency with the
principal responsibility for carrying out or approving a project) is required to prepare an
EIR.

This document is a draft EIR that will be available for public review from 12 September
2001 to 27 October 2001.  During this 45-day review period, written comments and
inquiries regarding this document should be directed to:  
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California Environmental Protection Agency
Department of Toxic Substances Control
Northern California - Office of Military Facilities
8800 Cal Center Drive
Sacramento, CA  95826-3200
Contact:  Jim Austreng

The final EIR will be prepared after public review of the draft EIR, receipt of public
comments, and preparation of written responses to public comments.  During the
45-day public review period, a public hearing will be held, and the public will have an
opportunity to provide verbal comments.  

This EIR addresses potential environmental impacts resulting from or related to the
proposed Tourtelot remediation.  The property subject to remediation includes parcels
commonly referred to as the Tourtelot Property, as well as portions of some adjoining
properties.  The remediation involves the characterization, treatment, and removal of
detected ordnance and explosives (OE) and contaminated soil at the Project Site. 
Monitoring will also be conducted for groundwater.  

In June 1999, DTSC issued an Imminent and/or Substantial Endangerment
Determination and Remedial Action Order (Order).  The Order provides the framework
for the remediation work.

BACKGROUND

The Project Site lies completely within the City of Benicia, Solano County, California,
approximately 30 miles northeast of San Francisco.  Consisting of approximately
220 acres, it is partially within the boundaries of the Former Benicia Arsenal.

The U.S. Army leased portions of the Project Site between 1944 and 1960 for
munitions, demilitarization, demolition, repair, and artillery testing activities.  In 1955
and 1960, the Army’s leases for portions of the Project Site ended; in January 1962, the
Department of Defense declared the entire Benicia Arsenal excess.

The Project Site remained under private ownership and was not developed.  In 1989,
the City of Benicia approved an EIR for residential development of portions of the
Project Site.  The 1989 EIR addressed an amendment to the City of Benicia’s General
Plan (General Plan) and re-zoning to allow development of portions of the Project Site
for residential purposes.

In the early 1990s, developers began grading activities in support of on- and off-site
residential development.  Citizens began raising concerns about potential OE and soil
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contamination due to past Army activities on the property.  In mid-1996, during
preliminary site preparation associated with development of the Project Site, concrete-
filled howitzer shells were unearthed.  The property owner/developer, Granite
Management Corporation (Granite), ceased the preliminary site preparation activities.  

Subsequently, Granite retained OE experts and initiated OE investigations across the
Project Site.  In fall 1996, NORCAL, Inc., conducted a geophysical survey.  Data
collected during this survey were used to clear approximately 8.5 acres of the Project
Site.  A total of six OE items were removed. The OE clearance was then suspended
pending further investigation by USACE.  In June 1999, DTSC issued the Order under
which a series of investigations have been conducted to characterize the Project Site.  

In 1999, USACE conducted an engineering evaluation/cost analysis (EE/CA)
investigation for the entire Former Benicia Arsenal, including a majority of the Project
Site.  During this investigation, two anomalies encountered were classified as OE. 
DTSC oversaw a removal action investigation at the North Valley Military Landfill in May
2000 to facilitate characterization of the soil beneath the landfill.  No OE was recovered
during this investigation. 

The baseline environmental conditions at the Project Site consist mainly of 
undeveloped open space.  The Project Site has rolling topography that includes areas
referred to as the “Ridge,” which separates the North Valley and the South Valley, both
of which have steep terrain.  The southernmost portion of the Project Site, known as the
Unit D-1 parcel, which is adjacent to Rose Drive, has been graded for residential
development but remains open space.  Past grading activity on the Project Site is
evident in the North Valley and on the Ridge; however, these areas have revegetated
naturally.  Currently, the Project Site is fenced and access is controlled. 

PROPOSED PROJECT

The objectives of the project are as follows:

• Remediate the Project Site in a manner and to standards that would allow DTSC
to determine that all appropriate response actions have been completed, and
that no further removal/remedial action is necessary for the Project Site under
the Order issued by DTSC on June 1, 1999 (Docket No. I/SE 98/99-011).

• Remediate the areas of the Project Site that the Benicia General Plan
designates for residential or park use to a standard suitable to allow unrestricted
use of residential lots and the park.
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• Remediate the other areas of the Project Site to a standard suitable for open
space use consistent with the General Plan and Zoning Ordinance.

In order to meet these project objectives, the proposed project will include remediation
of all detected OE and identification, characterization, treatment, and removal of soil
containing chemical concentrations exceeding final remediation goals.  Broadly, site
remediation will consist of several coordinated activities:

• Point clearance of all detected OE, OE scrap, and non-OE metallic debris from
the entire site

• Areawide clearance in order to ensure clearance of OE from areas considered to
have a potential to contain OE that are planned for future residential use in the
North Valley and South Valley and on the Ridge, and to provide 14 feet of clean
crushed bedrock below final site grades in future residential areas, except where
fill overlies clean bedrock

• Excavation, treatment as needed, transportation, and suitable off-site disposal of
chemically contaminated soil requiring remediation.

Point Clearance Activities

OE point clearance activities are expected to begin following DTSC certification of the
final EIR and approval of the Remedial Action Plan (RAP).  In order to prepare the
Project Site for surface clearance activities, the area will be cleared of vegetation to a
height of 6 inches or less.  The majority of the vegetation will be removed by
mechanical means (e.g., self-propelled and/or tractor-pulled mowing equipment).  Some
portions of the South Valley wetlands and steeper slope areas cannot be accessed by
mechanical equipment, and will be cleared using hand-held, gas-powered weed cutters. 
The surface preparation phase also includes removal of internal fencing, disposal of
construction debris, and location and marking of survey grids to track the progress of
OE point clearance activities.  After surface preparation is complete, OE surface
clearance will be conducted by systematically searching the ground surface visually and
with hand-held geophysical search equipment to clear OE, OE scrap, and non-OE
metallic debris on the ground surface.

After the OE surface clearance has been completed, geophysical crews will begin
collecting subsurface anomaly data from each grid by mapping the Project Site using a
Multisensor Towed Array Detection System (MTADS).  Geophysical investigation and
mapping activities include:
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• Geophysical data collection
• Geophysical data processing
• Preparation of maps and dig sheets
• Reacquisition and marking of anomalies.

OE clearance crews will excavate and identify each anomaly marked by the
reacquisition team.  Excavation teams will begin excavating anomalies within 1 week
after the reacquisition team has begun its work.  OE point clearance includes:

• Excavation and identification of geophysical anomalies

• Removal of anomalies

• Disposal of OE, OE scrap, and non-OE metallic debris

• Completion of a Quality Assurance/Quality Control (QA/QC) scanning and
investigation of geophysical anomalies over the entire Project Site.

During the surface clearance activities and excavation of subsurface anomalies and
other invasive OE clearance activities, a Minimum Separation Distance (MSD), beyond
which the public and nonessential personnel withdraw for safety purposes, will be
enforced.  The MSD is based on an accidental detonation of the most probable
munition (MPM) expected to be encountered at the site.  When the MSD encompasses
adjacent homes or businesses, a Minimum Separation Area (MSA) will be designated. 
Residences and businesses within the MSA will need to be vacant during OE
excavation activities; however, building occupants will be able to return to their
homes/businesses at the end of each work day.  A Hospitality Center will be
established to accommodate displaced residents and employees of local businesses
while the MSA is in effect.  

Soil Remediation Activities

Remediation of contaminated soils is scheduled to occur after point clearance and
QA/QC activities are complete on an area-by-area basis.  Affected soils include those
from the Trinitrotoluene (TNT) Strips, the Flare Site, Demolition Site #3, and stockpiles
situated in the North Valley.  

The locations of soils and estimated maximum quantities that will require disposal are
as follows:

• TNT Strips - 25,000 cubic yards (cy) of soils with levels of explosives exceeding
the preliminary remediation goals established by the risk evaluation
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• Flare Site - 1,500 cy of soils containing elevated levels of lead or other priority
pollutant metals and possibly dioxins

• Demolition Site #3 - 9,500 cy of soil containing elevated levels of mercury

• Stockpiles #1, #2, and #3 - 8,000 cy of material containing elevated levels of
polyaromatic hydrocarbons (PAHs) and oil

• Ridge Stockpiled Soils - up to 37,400 cy of soil may be transported off site, if
necessary.

Grading Activities

Extensive grading (cutting and filling) will be conducted on the Project Site to complete
the project.  Grading may be associated with (1) excavation of previously placed fills,
soil stockpiles, and areas having high anomaly concentrations (point clearance
grading); (2) areawide clearance (areawide clearance grading); or (3) grading in an area
that does not meet the criteria for areawide clearance.  

Point clearance grading will be conducted in some areas of Unit D-1 containing
engineered fill from earlier grading activities.  Because this fill may have come from
areas on the Project Site containing OE, it may potentially contain OE.  The fill will be
removed in lifts.  Following removal of each lift, the area will be geophysically scanned
for anomalies, and any anomalies found will be investigated using point clearance
procedures.  Similar point clearance grading activities will also be conducted on the soil
stockpiles on the Ridge and in Unit D-1, the fill area in the bottom of the North Valley,
and the Demolition and Flare sites.

Areawide clearance will be conducted in areas of the Project Site that are within (1) a
future residential area; (2) an area that formerly contained OE or is considered to have
a potential to contain OE; or (3) a 200-foot radius of an OE item that is in an area not
otherwise considered to have a potential to contain OE.  Areawide clearance soils will
be scanned in lifts before they are excavated, and will be placed in the North Valley and
scanned again in lifts.  Any anomalies detected will be removed through point
clearance.

Upon completion of OE point clearance and QA/QC activities throughout the Project
Site, an evaluation of the distribution of OE and OE scrap will be performed to assess
the potential for soils in future residential areas to contain OE.  Conventional grading
techniques will be used in future residential areas that are identified by DTSC as not
considered to have the potential to contain OE, and that require grading to create the
14 feet of crushed bedrock below final grade.  No scanning is anticipated in these
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areas.  The Ridge will be cut to provide clean crushed bedrock known to be free of OE. 
This fill will be placed in lifts, creating a layer at least 14 feet thick over the soil
excavated as part of the point and areawide clearance grading.  All on-site materials
intended for use as clean crushed bedrock fill will be free of OE and have
concentrations of chemicals that do not exceed final remediation goals.  Verification
that only OE free material was used will be provided in the Implementation Report.

Once grading activities are complete in all areas planned for residential use, all
exposed surface material to a depth of at least 14 feet will be comprised of bedrock or
crushed bedrock known to be free of OE.  In the South Valley at locations that are
planned to remain open space, all detected anomalies will have been removed;
however, the soil overlying bedrock will remain otherwise undisturbed except in the
Demolition and Flare sites.  In the Demolition Sites, the soil will have been removed to
bedrock and backfilled with OE-free crushed bedrock or with soil from the excavation
that is not impacted with OE or chemicals.  The Flare Site will have been excavated
until any remaining chemical concentrations in the soil do not exceed preliminary
remediation goals.  In the open space areas of the North Valley and South Valley, the
paved portion of Unit D-1, and the McAllister Drive Land Bridge not subjected to
areawide OE clearance, institutional controls will be applied through a Covenant to
Restrict Use of Property.

SUMMARY OF IMPACTS AND MITIGATION MEASURES

Table ES-1 (at the end of this section) provides a complete summary of the impacts
and mitigation measures for the proposed project.  A list of significant and unavoidable
impacts is provided below.  

Aesthetics

• Impact 4-5.  Short-term Visual Impacts on Observation Point 3

• Impact 4-6.  Long-term Visual Impacts on Observation Point 3

• Impact 4-7.  Short-term Visual Impacts on Observation Point 4

• Impact 4-8.  Long-term Visual Impacts on Observation Point 4

• Impact 4-9.  Long-term Impacts on Scenic Resources from Areawide Clearance

• Impact 4-10.  Short-term Impacts on Existing Visual Character from Vegetation
Clearance
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• Impact 4-11.  Short-term Impacts on Existing Visual Character from Areawide 
Clearance

• Impact 4-12.  Long-term Impacts on Existing Visual Character from Areawide 
Clearance.

Hazards and Hazardous Materials

• Impact 10-2.  Short-term Hazards to On-site Workers and Private Property from
Accidental Detonations.

Land Use/Planning

• Impact 12-2.  Short-term Incompatibility with Adjacent Land Uses.

Noise

• Impact 14-1.  Short-term Noise Impact from Accidental or BIP Detonations
during OE Removal and Areawide Clearance Activities

• Impact 14-2.  Short-term Vibration Impact from Accidental or BIP Detonations
during OE Removal and Areawide Clearance Activities

• Impact 14-3.  Short-term Noise Impact from Mechanical Equipment Used in
Surface Preparation, OE Clearance, Soil Excavation, and Grading Activities.

Population/Housing

• Impact 15-1.  Long-term Increase in Population Growth from Site Remediation

• Impact 15-3.  Short-term Inconvenience to Residents from Temporary
Withdrawal.

Cumulative Impacts

• Impact 21-1.  Long-term Impacts on Existing Visual Character from
Development

• Impact 21-13.  Short-term Increased Noise Levels
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• Impact 21-14.  Long-term Increase in Population Growth

• Impact 21-21.  Potential to Induce Growth.

ALTERNATIVES TO THE PROPOSED PROJECT

Under the State CEQA Guidelines, an EIR must analyze potential alternatives other
than the one presented as the proposed project.  

As part of the feasibility study (FS) for the project, eight preliminary alternatives were
developed for the remediation of the Project Site.  Although the RI/FS included
subalternative B (on-site composting of TNT), for Alternatives 4 through 8,
subalternative B was rejected by DTSC from further consideration and, therefore, was
not evaluated in the EIR.  Each of the preliminary alternatives was assessed for its
(1) effectiveness, (2) implementability, and (3) cost.  This process identified five
alternatives to be analyzed in further detail, including the proposed project.  The eight
alternatives are presented below.  

Alternative 1:  No-Project/No Maintenance.

No remediation activities would occur on the Project Site.  Institutional controls currently
in place would not be maintained.

Alternative 2:  No-Project/Institutional Controls.

This alternative is the same as Alternative 1, except institutional controls would be
maintained. 

Alternative 3:  OE Point Clearance, Institutional Controls, and Monitoring.

Alternative 3 would involve OE point clearance and institutional controls over the entire
Project Site. 

Alternative 4:  OE Point Clearance and Soil Remediation without Grading.

Alternative 4 is the same as the proposed project, except that no areawide clearance
would be conducted.

Alternative 5:  Remediation without Excavation of OE Kick-out Zone.

Alternative 5 is the proposed project. 
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Alternative 6:  Remediation with Excavation of OE Kick-out Zone and Placement
of OE Kick-out Zone Soils in the North Valley.

Alternative 6 would include the same activities as the proposed project, except that
areawide clearance would also occur in the South Valley OE kick-out zone, excluding
the South Valley wetlands.  This area would be excavated to bedrock and OE kick-out
zone soils would be placed in the North Valley.

Alternative 7:  Remediation with Excavation of OE Kick-out Zone, Placement of
Fill in the North Valley, and Removal/Reconstruction of the South Valley Wetland.

Alternative 7 would include the same activities as the proposed project, except that
areawide clearance would also occur in the South Valley OE kick-out zone, including
the South Valley wetlands.  The wetlands would be reconstructed in place upon
completion of the excavation.

Alternative 8:  Remediation with Excavation of OE Kick-out Zone and Placement
of Fill in South Valley.

Alternative 8 would include the same activities as the proposed project, except that
areawide clearance would also occur in the South Valley OE kick-out zone, excluding
the South Valley wetlands.  Soils excavated from the South Valley OE kick-out zone
would be replaced in the South Valley.  These soils would be geophysically scanned for
anomalies during replacement. 

Analysis of Alternatives

Alternatives 1, 2, 6, and 8 have been retained for further analysis.  This analysis is
based on an evaluation of the key differences between each alternative and the
proposed project.  Impacts from each of the four alternatives have been compared to
impacts resulting from the proposed project.  A comparison of impacts for the proposed
project and the alternatives is provided in Table ES-2 (at the end of this section). 

Environmentally Superior Alternative

Alternative 2 was identified as the environmentally superior alternative because it would
result in the least impact to the environment in most resource areas, except hazards
and hazardous materials.  However, because Alternative 2 is one of the “No-Project”
alternatives, the proposed project and Alternative 6 have been selected as the second
environmentally superior alternatives, in accordance with Section 15126.6(e)(2) of the
State CEQA Guidelines.  They have both been chosen as equally environmentally
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superior because they both achieve project objectives and would both be acceptable for
remediation of the Project Site.  The proposed project has been chosen as
environmentally superior because it reduces the risk to human health from hazards and
hazardous materials, while also reducing environmental impacts of the proposed project
in several resource areas.  Alternative 6 has been chosen because it provides superior
protection from hazards and hazardous materials.

ISSUES TO BE RESOLVED

Issues to be resolved by DTSC prior to certification of the final EIR include:

• Will it be necessary to obtain a streambed alteration permit from the California
Department of Fish and Game (DFG) for activities in the South Valley wetland?

AREAS OF CONTROVERSY

Areas of controversy regarding remediation of the Project Site include:

• What is an appropriate level of clean up for the site?

• Can an acceptable level of cleanup be accomplished without substantially
affecting the site’s topography?

• Will the site be remediated to an extent that would allow housing to be built on
the site?

• What is an appropriate MSD?

• Should the Matthew Turner Elementary School be evacuated during OE removal
activities?
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Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 1 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

Aesthetics

4-1.  Short- and Long-term Visual Impacts on
General Plan Vistas

LTS None Required LTS

4-2.  Short-term Visual Impacts On
Observation Point 1

LTS None Required LTS

4-3.  Long-term Visual Impacts on Observation
Point 1

LTS None Required LTS

4-4.  Short- and Long-term Visual Impacts on
Observation Point 2

LTS None Required LTS

4-5.  Short-term Visual Impacts on
Observation Point 3

SU None Available SU

4-6.  Long-term Visual Impacts on Observation
Point 3

SU 7-5:  Revegetation of Grassland
Habitat

7-7:  Restore Marsh and Riparian
Vegetation

SU

4-7.  Short-term Visual Impacts on
Observation Point 4

SU None Available SU
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Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 2 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

4-8.  Long-term Visual Impacts on Observation
Point 4

SU 7-5:  Revegetation of Grassland
Habitat

7-7:  Restore Marsh and Riparian
Vegetation

SU

4-9.  Long-term Impacts on Scenic Resources
from Areawide Clearance

SU None Available SU

4-10.  Short-term Impacts on Existing Visual
Character from Vegetation Clearance

SU None Available SU

4-11.  Short-term Impacts on Existing Visual
Character from Areawide Clearance

SU None Available SU

4-12.  Long-term Impacts on Existing Visual
Character from Areawide Clearance

SU 7-5:  Revegetation of Grassland
Habitat

7-7:  Restore Marsh and Riparian
Vegetation

SU

4-13.  Short-term Impacts from Light and
Glare for Construction Equipment
Maintenance

S 4-1:  Limit Maintenance to as
Early in Evening as Possible, and
to a Location Not Readily Visible
to Adjacent Residences

LTS
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Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 3 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

Agriculture Resources

5-1.  Long-term Impacts from Conversion of
Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance or Conflicts
with Existing Zoning for Agricultural Use

LTS None Required LTS

Air Quality

6-1.  Short-term Increased Exhaust and
Fugitive Emissions from Mobilization and
Demobilization; Equipment Operation for
Surface Preparation, Clearance and OE
Excavation; Construction Equipment
Operation and Associated Activities from Haul
Road Construction; Removal and Transport of
Contaminated Soils; and Equipment Operation
and Ground Disturbance from Grading
Activities

S 6-1:  Implementation of PM10
Fugitive Dust Emission Control
Measures Recommended by the
BAAQMD

6-2:  Implementation of Measures
to Minimize Exhaust Emissions
from Construction Equipment

LTS

6-2.  Short-term Localized Hazardous Air
Pollutants (HAPs) and Criteria Pollutants
Emissions from Detonation Activities in a Blast
Chamber

LTS None Required LTS
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Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 4 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

6-3.  Short-term Localized HAPs and Criteria
Pollutants Emissions from BIP or Accidental
Detonations

LTS 6-3:  Restrictions of Weather
Conditions on BIP

LTS

6-4.  Short-term Increased VOC Emissions
from Removal and Transport of Contaminated
Soils

LTS None Required LTS

Biological Resources

7-1.  Short-term Loss of Annual Grassland
Vegetation from Vegetation Clearance, Hand-
excavation of Anomalies, and BIP Activities

LTS None Required LTS

7-2.  Short-term Loss of Foraging Habitat for
the Adult Callipe Silverspot Butterfly from
Vegetation Clearance, Hand-excavation of
Anomalies, and BIP Activities

LTS None Required LTS

7-3.  Short-term Loss of Foraging Habitat for
Special-status Bird Species from Vegetation
Clearance, Hand-excavation of Anomalies,
and BIP Activities

LTS None Required LTS
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Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 5 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

7-4.  Short-term Loss of Nesting Habitat and
Disturbance to Special-status Breeding Bird
Species from Vegetation Clearance, Hand-
excavation of Anomalies, and BIP Activities

LTS None Required LTS

7-5.  Short-term Loss of Common Grassland
Wildlife from Vegetation Clearance, Hand-
excavation of Anomalies, and BIP Activities

LTS None Required LTS

7-6.  Short-term Loss of Marsh and Riparian
Habitat from Vegetation Clearance, Hand-
excavation of Anomalies, and BIP Activities

S 7-1:  Implement Erosion and
Sediment Control Measures

7-2:  Protection of Water Quality
and Aquatic Habitat

7-3:  On-site Biological
Monitoring

LTS
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Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 6 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

7-7.  Short-term Loss of Nesting Habitat and
Disturbance to the Breeding Tricolored
Blackbird, Saltmarsh Common Yellowthroat,
and Northern Harrier from Vegetation
Clearance, Hand-excavation of Anomalies,
and BIP Activities

LTS 7.4:  Pre-construction Marsh Bird
Survey

LTS

7-8.  Short-term Loss of Habitat to the
Northwestern Pond Turtle, California Red-
legged Frog, California Tiger Salamander, and
California Newt from Vegetation Clearance,
Hand-excavation of Anomalies, and BIP
Activities

LTS None Required LTS

7-9.  Short-term Impacts to the Aquatic Biota
of the Wetlands in the South Valley from
Vegetation Clearance, Hand-excavation of
Anomalies, and BIP Activities

LTS 7-1:  Implement Erosion and
Sediment Control Measures

LTS
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Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 7 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

7-10.  Long-term Loss of Nonnative Annual
Grassland Vegetation from Excavation of OE
and Contaminated Soil and Grading Activities

S 7-5:  Revegetation of Grassland
Habitat

LTS

7-11.  Long-term Loss of Foraging Habitat for
the Adult Callipe Silverspot Butterfly from
Excavation of OE and Contaminated Soil and
Grading Activities

LTS None Required LTS

7-12.  Long-term Loss of Grassland Foraging
Habitat for Special-status Bird Species from
Excavation of OE and  Contaminated Soil and
Grading Activities

S 7-5:  Revegetation of Grassland
Habitat

LTS

7-13.  Long-term Loss of Nesting Habitat and
Disturbance to Special-status Breeding Bird
Species from Excavation of OE and
Contaminated Soil and Grading Activities

S 7-3:  On-site Biological
Monitoring

7-5:  Revegetation of Grassland
Habitat

7-6:  Preconstruction Survey for
Grassland Avian Species

LTS
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Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 8 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

7-14.  Long-term Loss of Common Grassland
Wildlife from Excavation of OE and
Contaminated Soil and Grading Activities

LTS None Required LTS

7-15.  Long-term Disturbance of Marsh and
Riparian Habitat from Excavation of OE and
Contaminated Soil

S 7-1:  Implement Erosion and
Sediment Control Measures

7-2:  Protection of Water Quality
and Aquatic Habitat

7-3:  On-site Biological
Monitoring

7-7:  Restore Marsh and Riparian
Vegetation

LTS

7-16.  Long-term Loss of Nesting Habitat and
Disturbance to the Breeding Tricolored
Blackbird, Saltmarsh Common Yellowthroat,
and Northern Harrier from Excavation of OE
and Contaminated Soil

LTS 7-4:  Pre-construction Marsh Bird
Survey

7-7:  Restore Marsh and Riparian
Vegetation

LTS
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7-17.  Long-term Impacts to the Aquatic Biota
of the Wetland in the South Valley  from
Excavation of OE and Contaminated Soil

S 7-1:  Implement Erosion and
Sediment Control Measures

7-2:  Protection of Water Quality
and Aquatic Habitat

7-3:  On-site Biological
Monitoring

7-7:  Restore Marsh and Riparian
Vegetation

LTS

7-18.  Long-term Loss of Jurisdictional
Wetlands from Filling Activities

S 7-8:  Implement Wetland Permit
Requirements

LTS



ES-21 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 10 of 26)
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7-19.  Long-term Loss of Habitat to
Northwestern Pond Turtle, California Tiger
Salamander, and California Newt from
Excavation of OE and Contaminated Soil

S 7-1:  Implement Erosion and
Sediment Control Measures

7-2:  Protection of Water Quality
and Aquatic Habitat

7-3:  On-site Biological
Monitoring

7-7:  Restore Marsh and Riparian
Vegetation

LTS

Cultural Resources

8-1.  Long-term Impacts to Cultural or
Paleontological Resources Discovered during
Excavation Activities

LTS 8-1:  Cease Work and Consult
the SHPO

LTS
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Impact Impact Level Mitigation Measure
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Mitigation

Geology and Soils

9-1.  Short-term Increase in Soil Erosion and
Sedimentation from Vegetation Removal,
Excavation, Grading, and Various OE
Removal/Treatment Activities

S 6-1:  Implementation of PM10
Fugitive Dust Emission Control
Measures Recommended by the
BAAQMD

7-1:  Implement Erosion and
Sediment Control Measures

7-5:  Revegetation of Grassland
Habitat

7-7:  Restore Marsh and Riparian
Vegetation

9-1:  Obtain NPDES Permit and
Implement Permit Requirements

LTS
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9-2.  Long-term Instability in Geologic Units
from Removing Overburden during Cut-and-
Fill Activities

LTS None Required LTS

9-3.  Long-term Soil Expansion in Susceptible
Clays from Cut-and-Fill  Activities

LTS None Required LTS

9-4.  Long-term Exacerbation of Impacts from
Fault Rupture Due to Cut-and-Fill Activities

LTS None Required LTS

9-5.  Long-term Exacerbation of Impacts from
Ground Acceleration and Ground Shaking
from Filling and Grading Activities

LTS None Required LTS

9-6.  Long-term Exacerbation of Impacts from
Liquefaction Due to Earthquakes from Cut-
and-Fill Activities

LTS None Required LTS

9-7.  Short-term Instability and Increase in
Potential for Landslides from Excavation,
Grading, and BIP

S 9-2:  Implement Engineering
Controls During Grading
Activities

LTS
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9-8.  Long-term Loss of Topsoil from Grading
Activities

S 9-3:  Reestablish Topsoil through
Revegetation of the Site

LTS

Hazards and Hazardous Materials

10-1.  Short-term Hazards to the Public from
Accidental Detonations

LTS 10-1:  Implement a Voluntary
Separation Distance (VSD)
based on Maximum
Fragmentation Distances

LTS

10-2. Short-term Hazards to On-site Workers
and Private Property from Accidental
Detonations

SU 10-2:  Repair or Replace Property
Damaged by Detonation

SU

10-3. Short-term Hazards to On-site Workers,
the Public, and Property from OE Detonations
Using Engineering Controls

LTS None Required LTS

10-4. Short-term Hazards to On-site Workers,
the Public, and Property from Wildfires Due to
Project Activities

LTS None Required LTS
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10-5.  Short-term Hazards to On-site Workers
or the Public from Exposure to Contaminated
Soil during Transport and Disposal

LTS None Required LTS

10-6.  Short-term Hazards to On-site Workers
or the Public from the Release of Soil
Contaminants

LTS None Required LTS

10-7.  Short-term Hazards to the Public from
the Presence of OE

LTS None Required LTS

10-8.  Long-term Hazards to the Public from
the Release of Soil Contaminants

LTS None Required LTS

10-9.  Long-term Hazards to the Public from
the Presence of OE

LTS None Required LTS

10-10.  Long-term Hazards to the Public from
Contact with Groundwater and Surface Water

LTS None Required LTS
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Hydrology/Water Quality

11-1.  Long- and Short-term Increase in Storm
Water Runoff from Vegetation Clearance and
Soil Removal

S 6-1:  Implementation of PM10
Fugitive Dust Emission Control
Measures Recommended by the
BAAQMD

7-1:  Implement Erosion and
Sediment Control Measures

7-5:  Revegation of Grassland
Habitat

7-7:  Restore Marsh and Riparian
Vegetation

LTS

11-2.  Short-term Increased Potential for
Flooding from Increased Storm Water Runoff
due to Vegetation Clearance and Soil
Removal

LTS None Required LTS
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11-3.  Short-term Degradation of Water
Quality from Sedimentation from Excavation of
OE and Contaminated Soil, and Grading

S 6-1:  Implementation of PM10
Fugitive Dust Emission Control
Measures Recommended by the
BAAQMD

7-1:  Implement Erosion and
Sediment Control Measures

7-5:  Revegetation of Grassland
Habitat

7-7:  Restore Marsh and Riparian
Vegetation

LTS



ES-28 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 17 of 26)

Impact Impact Level Mitigation Measure
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11-4.  Short-term Increase in Polluted Runoff
from Increased Storm Water Runoff Due to
Vegetation Clearance and Soil Removal

S 6-1:  Implementation of PM10
Fugitive Dust Emission Control
Measures Recommended by the
BAAQMD

7-1:  Implement Erosion and
Sediment Control Measures

7-5:  Revegetation of Grassland
Habitat

7-7:  Restore Marsh and Riparian
Vegetation

LTS

11-5.  Decreased Availability of Local
Groundwater Resources

LTS None Required LTS

11-6.  Long-term Degradation of Water Quality
following Excavation and Removal of
Contaminated Soils and Sediment

LTS None Required LTS
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Land Use/Planning

12-1.  Consistency with Relevant Land Use
Policies

LTS None Required LTS

12-2.  Short-term Incompatibility with Adjacent
Land Uses

SU 10-2:  Repair or Replace Property
Damaged by Detonation

17-1:  Coordinate with City of
Benicia Parks Department
Regarding Enforcement of the
MSD of City Parkland

SU

12-3.  Compatibility with Planned Land Uses LTS None Required LTS

12-4.  Conversion of Existing or Designated
Land Uses

LTS None Required LTS
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Mineral Resources

13-1.  Long-term Loss of Availability of a
Known Mineral Resource of Local or Regional
Value

LTS None Required LTS

Noise

14-1.  Short-term Noise Impact from
Accidental or BIP Detonations during OE
Removal and Areawide Clearance Activities

SU 10-2:  Repair or Replace Property
Damaged by Detonation

SU

14-2.  Short-term Vibration Impact from
Accidental or BIP Detonations during OE
Removal and Areawide Clearance Activities

SU 10-2:  Repair or Replace Property
Damaged by Detonation

SU

14-3.  Short-term Noise Impact from
Mechanical Equipment Used in Surface
Preparation, OE Clearance, Soil Excavation,
and Grading Activities

SU 14-1:  Minimize Use of Heavy
Equipment

SU

14-4.  Short-term Impact from Construction
Traffic Noise along Rose Drive

S 14-2:  Use Alternate
Transportation Route

LTS
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14-5:  Short-term Impacts from Construction
Traffic Noise to Future Residents along
McAllister Drive in Unit D-1

S 14-2:  Use Alternate
Transportation Route

14-3:  Delay Occupancy of
Houses along McAllister Drive in
Unit D-1

LTS

Population/Housing

15-1.  Long-term Increase in Population
Growth from Site Remediation

SU None Available SU

15-2.  Long-term Increase in Population and
Housing Demand from Project Construction
Activities

LTS None Required LTS

15-3.  Short-term Inconvenience to Residents
from Temporary Withdrawal

SU None Available SU



ES-32 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

Table ES-1.  Summary of Environmental Impacts and Mitigation Measures for the Proposed Project
(Page 21 of 26)

Impact Impact Level Mitigation Measure
Impact Level after

Mitigation

Public Services

16-1.  Short-term Increased Demand for
Police Support to Enforce MSD

LTS None Required LTS

16-2.  Short-term Increased Demand for
Police and Fire Support in Event of Accident

LTS None Required LTS

16-3.  Short-term Increased Demand for
Emergency Medical Support in Event of
Accident

LTS None Required LTS

Recreation

17-1.  Temporary Restriction on Use of
Portions of Adjacent Recreational Facilities
during Enforcement of the MSD

LTS 17-1:  Coordinate with City of
Benicia Parks Department
Regarding Enforcement of the
MSD on City Parkland

LTS
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Impact
Impact Level
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Transportation/Traffic

18-1.  Short-term Increase in Traffic from
Project Activities

LTS None Required LTS

18-2.  Short-term Decrease to Level of Service
Standards from Project-related Traffic

LTS None Required LTS

18-3.  Short-term Incompatible Use of Streets
by Construction Traffic

S

S

14-2:  Use Alternate
Transportation Route

18-1: Applicant to Maintain
Residential Streets

LTS(a) 

SU(a)

Utilities/Service Systems

19-1.  Short-term Increase in Water Use
during Excavation and Grading Activities

LTS 19-1:  Reduce Water
Consumption from Local Water
Supply or Provide Compensation
for Water Usage Above Voluntary
Cutback Levels

LTS

19-2.  Short-term Disruption of Electrical
Service in the Event a Planned Detonation
Affects the High-voltage Line

LTS None Required LTS
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Impact Impact Level Mitigation Measure
Impact Level after
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19-3.  Short-term Increase in Solid Waste
Disposal during Surface Preparation and Soil
Remediation Activities

LTS None Required LTS

Cumulative Impacts

21-1.  Long-term Impacts on Existing Visual
Character from Development

SU None Available SU

21-2.  Short-term Increased Exhaust and
Fugitive Emissions from Construction Activities

S 21-1:  Require Developers to
Implement Fugitive Dust
Emissions Control Measures
Recommended by the BAAQMD

LTS

21-3.  Potential Loss of Habitat for and
Mortality of Sensitive Species from Ground-
disturbing Activities

S 21-2:  Require Developers to
Implement Site-specific Mitigation
Measures Developed during the
Environmental Review Process

LTS
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Impact Impact Level Mitigation Measure
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Mitigation

21-4.  Potential Loss of Annual Grassland and
Related Common Species

S 21-3:  Require Developers to
Contribute to an Environmental
Conservation Fund

LTS

21-4:  Require Developers to
Incorporate Greenbelt Areas into
Development Plans

21-5.  Potential Loss of Marsh and Riparian
Habitat and Related Common Species

S 21-3:  Require Developers to
Contribute to an Environmental
Conservation Fund

LTS

21-6.  Potential Loss of Jurisdictional
Wetlands

S 21-2:  Require Developers to
Implement Site-specific Mitigation
Measures Developed during the
Environmental Review Process

LTS

21-7.  Potential Loss or Degradation of
Cultural Resources from Ground-disturbing
Activities

S 21-2:  Require Developers to
Implement Site-specific Mitigation
Measures Developed During the
Environmental Review Process

LTS

21-8.  Potential Loss of Topsoil and Increased
Soil Erosion from Ground-disturbing Activities

S 21-5:  Require the Use of
Generally Accepted Erosion
Control Practices

LTS
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21-9.  Short-term Increased Risk to Human
Health from Exposure to OE

LTS None Required LTS

21-10.  Short-term Increased Risk to Human
Health from Exposure to Contaminated Soil

LTS None Required LTS

21-11.  Short-term Degradation of Water
Quality from Soil Erosion during Ground-
disturbing Activities

S 21-5:  Require the Use of
Generally Accepted Erosion
Control Practices

LTS

21-12.  Short-term Incompatibility with
Adjacent Land Uses

LTS None Required LTS

21-13.  Short-term Increased Noise Levels SU None Available SU

21-14.  Long-term Increase in Population
Growth

SU None Available SU

21-15.  Short-term Increased Demand for
Police Department Services

LTS None Required LTS

21-16.  Short-term Increased Demand for Fire
Department and Emergency Medical Services

LTS None Required LTS

21-17.  Short-term Increased Traffic on Rose
Drive and East Second Street

LTS None Required LTS
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21-18.  Short-term Incompatible Use of Rose
Drive and McAllister Drive by Construction
Equipment

LTS None Required LTS

21-19.  Short-term Increased Demand on the
Available Water Supply

LTS None Required LTS

21-20.  Potential Impact to Landfill Capacity LTS None Required LTS

21-21.  Potential to Induce Growth SU None Available SU

Note: (a)  The level of significance of two mitigation approaches are identified.
LTS = less than significant
S = significant
SU = significant and unavoidable
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Table ES-2.  Summary of Alternatives - Comparison of Impacts
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+
+

Resource Area
Proposed

Project Alternative 1 Alternative 2 Alternative 6 Alternative 8

Aesthetics 0 - - - - - - ++ +

Air Quality 0 - - - - - - + ++

Biological Resources 0 - - - - - - ++ ++

Cultural Resources 0 - - + +

Geology and Soils 0 - - - - - - + ++

Hazards and Hazardous
Materials

0 %%% %% - -

Hydrology/Water Quality 0 - - - - - - + ++

Land Use/Planning 0 % % 0 0

Noise 0 - - - - - - + ++

Population/Housing 0 - - - - - - + +

Public Services 0 % - 0 0

Recreation 0 - - - - 0 0

Transportation/ Traffic 0 - - - - - - + 0

Utilities/Service Systems 0 - -  - - + +

Growth Inducement 0 - - - - - - 0 0

0 = Level of impact is equivalent to the proposed project.
- = Level of impact is slightly less than the proposed project.
- - = Level of impact is moderately less than the proposed project.
- - - = Level of impact is substantially less than the proposed project.
+ = Level of impact is slightly more than the proposed project.
++ = Level of impact is moderately more than the proposed project.
+++ = Level of impact is substantially more than the proposed project.
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SECTION 1
INTRODUCTION

1.1 PURPOSE OF ENVIRONMENTAL IMPACT REPORT

The California Environmental Protection Agency (Cal/EPA), Department of Toxic
Substances Control (DTSC), as lead agency, prepared this document in accordance
with the California Environmental Quality Act (CEQA), Public Resources Code
Sections 21100 et seq., and the State CEQA Guidelines.  CEQA requires that public
agencies consider the environmental effects that may occur with approval of a
proposed project, and avoid or substantially lessen significant impacts on the
environment when feasible.  When a project could have a significant effect on the
environment, the lead agency (i.e., the agency with the principal responsibility for
carrying out or approving a project) is required to prepare an environmental impact
report (EIR).

This EIR addresses the potential environmental impacts resulting from or relating to the
proposed Tourtelot remediation.  The property subject to remediation includes parcels
commonly referred to as the Tourtelot Property, as well as portions of some adjoining
properties.  This property is referred to as the Project Site within this EIR.  The
remediation involves the characterization, treatment, and removal of ordnance and
explosives (OE) and contaminated soil at the Project Site.  Groundwater monitoring will
be conducted for a period of years following the remediation.

OE is a term that can potentially include a wide range of military munitions, including
ammunition, ammunition components, chemical or biological warfare material, or
explosives that have been abandoned, expelled from demolition pits or burning pads,
lost, discarded, or buried, although the Records Research Report (RRR) indicates that
not all of these types of munitions may be present on the Project Site (Jacobs
Engineering, 1999).  For this EIR, contamination is defined as chemical and metal
contaminants in soil, sediment, surface water, and groundwater that exceed final
remediation goals, which will be established by the post-remediation human health and
ecological risk assessment.

Substances defined as hazardous by California Health and Safety Code Section 25316
are present at the Project Site; a release or threatened release of hazardous
substances has occurred at or from the site as defined by California Health and Safety
Code Section 25320.  Implementation of hazardous waste regulations is the
responsibility of DTSC.
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The Project Site lies completely within the City of Benicia, Solano County, California,
approximately 30 miles northeast of San Francisco (Figure 1-1).  Consisting of
approximately 220 acres, it is partially within the boundaries of the Former Benicia
Arsenal (Figure 1-2).

1.2 BACKGROUND OF PROJECT

Site History

The U.S. Army leased portions of the Project Site between 1944 and 1960 for
munitions, demilitarization, demolition, repair, and artillery testing activities (a detailed
summary of historical activities at the site is presented in Section 2).  Some of the
leased area was then owned by the Tourtelot family, and the leased area (and
surrounding parcels) has (have) come to be commonly known as the Tourtelot
Property.  In 1955 and 1960, the Army’s leases for portions of the Project Site ended; in
January 1962, the Department of Defense (DOD) declared the entire Benicia Arsenal
excess.

By 1981, developers acquired the Tourtelot Property for the Southampton residential
development.  In 1989, the City of Benicia approved an EIR for residential development
of portions of the Project Site (EIP Associates, 1989).  The 1989 EIR addressed an
amendment to the City of Benicia’s General Plan (City of Benicia, 1999a) and rezoning
to allow development of the Project Site for residential purposes.

The Southampton Company proposed to build 241 single-family residences on
110 acres of land within the Project Site.  The proposal also included construction of an
additional 50 single-family residences on an adjoining 15 acres owned by the City of
Benicia that would be traded to the Southampton Company.  This development would
represent completion of residential construction in the Southampton area.  The project
analyzed in the 1989 EIR also included off-site infrastructure improvements, including
potable water lines and a pump station, sewer lines and pump stations, and widening
East Second Street.

Approvals required for implementation of the development project included City of
Benicia approval of the General Plan amendment and rezoning, Benicia Public Works
Department and City Council approval of off-site infrastructure improvements, California
Department of Transportation (Caltrans) approval for widening East Second Street, and
a permit from the California Department of Fish and Game (DFG) for stream alteration.
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In the early 1990s, developers began grading activities in support of the on- and off-site
housing tract development.  In mid-1996, during preliminary site preparation associated
with development of the Project Site, concrete-filled howitzer shells were unearthed.

The property owner/developer, Granite Management Corporation (Granite), ceased the
preliminary site preparation activities, notified officials about the discovery of the shells,
erected a fence around the perimeter of the Project Site, and hired a 24-hour security
service.  At that time, the City of Benicia, U.S. Army Corps of Engineers (USACE), and
Granite were in communication with DTSC regarding these events. 

Agency Oversight/Responsibility

The City of Benicia and USACE entered into a Memorandum of Agreement (MOA) in
February 1999 for the expedited remediation of the Project Site.  The MOA was
established under the Support for Others Program, a USACE program designed to
assist local agencies with technical oversight and expertise.

Under a side agreement between the City of Benicia and Granite, Granite will reimburse
the City of Benicia for all expenses incurred under the MOA.  In spring 1999, the City of
Benicia retained Earth Tech to conduct the site investigation and remediation.  The City
of Benicia was the initial lead agency for preparation of documents for the Tourtelot
remediation, and contracted with Earth Tech to prepare the CEQA documents.

In June 1999, DTSC issued an Imminent and/or Substantial Endangerment
Determination and Remedial Action Order (Order) (California Environmental Protection
Agency, Department of Toxic Substances Control, 1999b).  The Order provides the
framework for the remediation work.  Respondents to this Order are the USACE,
Granite, FN Projects, Inc., and Pacific Bay Homes, Inc.  DTSC also assumed CEQA
lead agency responsibility for the remediation project from the City of Benicia.  After the
Order was issued, the City of Benicia assigned the contract with Earth Tech to Granite, 
but retained the right to utilize Earth Tech’s services in connection with the MOA. 
Under the Order, the final remedial action (RA) will not be completed until DTSC
approves the Remedial Action Plan (RAP), this EIR, and all remedial design documents
(RDDs).

In February 1999, Granite had proposed a development agreement with the City of
Benicia for future residential development of the Project Site.  However, in August
2000, Granite formally withdrew its proposal for a development agreement.

The majority of the development will not proceed prior to completion of remediation of
the affected areas and DTSC’s issuance of a final approval of a remediation of the
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Project Site.  Development of a portion of the Project Site (known as the Unit D-1
parcel) may be completed and the homes occupied prior to completion of remediation
and DTSC’s issuance of final approval of the remediation of the Project Site.  However,
remediation activities in the South Valley portion of the Project Site will be completed
prior to occupation of the Unit D-1 residences.

Site Remediation-Related Documents

An Initial Study (IS) was prepared to assess impacts associated with preliminary
investigations at the North Valley Military Landfill (California Environmental Protection
Agency, Department of Toxic Substances Control, 2000).  It was determined that there
would be less than significant impacts associated with the landfill investigation;
therefore, a Negative Declaration was published with the IS.

Documents being prepared under the Order by Earth Tech for Granite and DTSC 
include a remedial investigation (RI)/feasibility study (FS) and the RAP.  The RI
contains a history of OE investigations and finds on the Project Site, the results of soil
and water samples collected throughout the Project Site, and the analysis of soil and
groundwater contamination.  Information from the RI used in this EIR includes the
volume of contaminated soil; the aerial extent, depth, and location of the contaminated
soil; and the chemicals of concern (COCs) in the soil.  The EIR depends on the RI to
identify if the groundwater is contaminated, the COCs, the location of the
contamination, and the extent of the contamination.  The FS identifies cleanup
alternatives, including those identified for the proposed project, and analyzes each
alternative with regard to how it meets the nine criteria of the National Oil and
Hazardous Substance Pollution Contingency Plan (NCP) (Earth Tech, 2000b).

An evaluation of the FS alternatives under CEQA is provided in Section 22 of this EIR. 
The final RI/FS was completed and approved by DTSC prior to issuance of the draft
RAP and the draft EIR for public review.  

The RAP is being prepared by DTSC; it is DTSC’s decision-making vehicle to describe
the project that the applicant will be required to implement.  The RAP considers the
alternatives in the FS, and determines which alternative best meets the NCP criteria
and project objectives (see Section 3.1).  The draft RAP and EIR documents are being
published at the same time, allowing for a concurrent 45-day public review and
comment period.

Additional data required to fully define the extent and depth of contamination in soil will
be acquired during the RA phase of the project through confirmation sampling and
additional soil borings.  This is due to safety concerns caused by the potential to
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encounter ordnance at the site.  The FS and RAP will contain very clear decision
processes (decision trees) that define the technical guidance and regulatory procedures
that must be followed in order to address contamination and ordnance issues not
covered in the RI, but that are likely to arise from sampling during the RA stage of the
project.

The final RI/FS was distributed on July 30, 2001, and DTSC issued an approval letter
for this document on August 10, 2001.  USACE reviewed an administrative draft of the
RAP for technical accuracy, and provided comments that have been addressed in the
draft RAP.  The draft EIR and draft RAP (California Environmental Protection Agency,
Department of Toxic Substances Control, 2001a) have been published concurrently. 
Two other documents in preparation will specify the remedial actions to be performed
under this project.  The first discusses OE remediation (OE RDD) (Earth Tech, 2001b),
and the second discusses soil remediation and groundwater monitoring for other
chemicals (Non-OE RDD).  Both the OE RDD and the Non-OE RDD will be reviewed
and approved by DTSC before they are distributed as final documents.  It is anticipated
that the OE RDD and Non-OE RDD will be approved by DTSC shortly after DTSC has
certified the final EIR and approved the final RAP.

1.3 ENVIRONMENTAL IMPACT REPORT PROCESS AND SCOPE

An EIR is a document designed to inform decision makers, other responsible or
interested agencies, and the general public of the potential environmental effects of a
proposed project.  The environmental review process has been established to enable
public agencies to evaluate the environmental consequences of a project and to
encourage public participation in the CEQA process.  This document provides
information relating to the potential environmental effects of this project and the
possible ways in which these effects might be minimized or eliminated through feasible
mitigation measures or reasonable project alternatives.  The review and evaluation of
this EIR by both public agency decision-makers and the public allows for (1) sharing of
expertise, (2) disclosure of agency analyses, (3) checking for accuracy, (4) detection of
any omissions, (5) identification of any public concerns, and (6) solicitation of
counterproposals.

In April and May 1999, the City of Benicia, as the initial lead agency, solicited
comments from responsible agencies and interested parties regarding potential
environmental effects by use of a Notice of Preparation (NOP).  As appropriate to the
EIR process, the comments received on the NOP have been addressed in this
document when applicable.  The major concerns received in response to the NOP
related to the remediation, addressed in this EIR, are listed below.  (Comments
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received regarding the future residential development of the Project Site are not within
the scope of this document and are not listed below.)

` Minimize impacts to on-site wetlands

` Analyze the potential impacts to the visual quality of the area with project
implementation

` Address the potential risks from OE, both during and after remediation

` Describe the regulatory process, including regulatory oversight

` Include a history of activities conducted on the Project Site

` Describe proposed remediation activities for contaminated soil

` Address impacts to hydrology of the area

` Address geological impacts, particularly stability of soils

` Address potential health risks from remediating contaminated soil.

This document is a draft EIR.  The draft EIR is circulated for public review for 45 days. 
During this review, a public hearing will be held.  Interested parties will have an
opportunity to provide verbal comments on the draft EIR at this time, or to provide
written comments at any time during the 45-day review period.  The final EIR will be
prepared after public review of the draft EIR, receipt of public comments, and
preparation of written responses to public comments.  The final EIR will consist of
(1) the draft EIR or a revision to the draft; (2) the appendices to the draft EIR;
(3) comments and recommendations received on the draft EIR, either verbatim or in
summary; (4) a list of persons, organizations, and public agencies commenting on the
draft EIR; (5) responses of the lead agency to significant environmental concerns raised
during the review and consultation process; and (6) any other information added by the
lead agency.  Prior to considering approval of the project, DTSC will consider certifying
the final EIR; make findings on the feasibility of mitigating significant environmental
impacts; if necessary, adopt a statement of overriding considerations for significant
impacts that cannot be mitigated; and adopt a mitigation monitoring plan.

The scope of this EIR includes analyses of environmental impacts for the following
environmental media:
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` Aesthetics
` Agriculture resources
` Air quality
` Biological resources
` Cultural resources
` Geology and soils
` Hazards and hazardous materials
` Hydrology/water quality
` Land use/planning
` Mineral resources
` Noise
` Population/housing
` Public services
` Recreation
` Transportation/traffic
` Utilities/service systems.

The EIR contains an analysis of feasible ways to avoid or minimize significant
environmental effects of the proposed project, describes a range of reasonable project
alternatives, and discusses growth-inducing and significant cumulative impacts from the
proposed project, along with other topics required under CEQA.

1.4 INCORPORATION BY REFERENCE

Section 15150 of the State CEQA Guidelines provides for incorporation of documents
into the EIR by reference to avoid needless duplication of effort.  The incorporated
document or section of a document is identified and briefly summarized in the EIR.  The
incorporated document is then either appended to the EIR or placed on file in a public
place so that the public and public decision makers can review it in its entirety.  Several
documents are incorporated by reference in this EIR.  Unless these documents are
appended to this EIR, they will be available for public review during normal business
hours at the Benicia Public Library and at the offices of DTSC at the following
addresses for the duration of the CEQA process:

Benicia Public Library California Environmental Protection Agency
150 East L Street Department of Toxic Substances Control
Benicia, CA  94510 Northern California - Office of Military Facilities
Contact:  Reference Desk 8800 Cal Center Drive

Sacramento, CA 95826-3200
Contact:  Jim Austreng
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SECTION 2
DESCRIPTION OF PROJECT SITE

2.1 PROJECT LOCATION AND SITE DESCRIPTION

The Project Site consists of approximately 220 acres in the City of Benicia, Solano
County, California (see Figure 1-1).  The majority of the Project Site is within the
boundaries of the Former Benicia Arsenal (see Figure 1-2).  The Project Site is
adjacent to the Southampton residential development to the west and south, the Valero
Energy Corporation to the southeast, and industrial and commercial facilities and open
space to the east and north.  Businesses are, at a minimum, 250 feet from the Project
Site boundary.  USACE has a separate project to remediate the Gonzalves property,
which is adjacent to the Project Site on the east (Figure 2-1). The remediation was
addressed in the environmental documentation prepared for USACE’s remediation
project.  Another adjacent property, which is owned by Stephen David, may also require
investigation by USACE (see Figure 2-1).  Both the Gonzalves and Stephen David
properties are within the boundaries of the Former Benicia Arsenal. 

The Project Site has rolling topography that includes areas referred to as the “Ridge,”
which separates the North Valley and the South Valley, both of which have steep terrain
(Figure 2-2).  Both the North Valley and the South Valley contain wetland areas; the
wetland in the South Valley is considerably larger.  The elevation of the Project Site
varies from 75 feet above mean sea level (msl) at the bottom of the South Valley to
250 feet above msl in the north.

The Project Site consists of properties owned by the City of Benicia, FN Projects, Inc.
(an affiliate of Granite), and a portion of a parcel owned by the Valero Energy
Corporation (formerly owned by Exxon Corporation [Exxon]) (see Figure 2-1).  The legal
description of the Project Site is provided in Appendix A.

Access to the Project Site is controlled.  The main access point to the Project Site is at
the corner of McAllister Drive and Rose Drive.  Two secondary access gates are also
available.  One access gate is across McCall Drive on the western approach to
Panorama Drive; the second gate is at the end of Kearney Street.  Access to the
Project Site through all three gates during remediation activities will be limited to
personnel supporting the Tourtelot remediation (see Figure 2-2).
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2.2 HISTORY OF PROJECT SITE

The Benicia Arsenal was created in 1849 with a land transfer of 345 acres from the city
founders.  The Benicia Arsenal area expanded to over 2,000 acres by 1941.  In 1944,
the Army leased a 200-acre piece of undeveloped ranchland, now known as the
Tourtelot Property, which was situated next to the north end of the Benicia Arsenal.  By
1958, the Benicia Arsenal had reached a maximum area of approximately 2,728 acres. 
The Benicia Arsenal was used as a depot for storing, issuing, repairing, and distributing
ordnance; testing gunpowder; and holding and storing ammunition and explosives.

Between 1945 and 1947, the Army began developing the Tourtelot Property for
different activities in the North Valley, on the Ridge, and in the South Valley (see
Figure 2-2).  These activities included howitzer barrel testing, demilitarization, and
demolition of damaged and obsolete ammunition.

In 1955 and 1960, the Army’s leases for the Tourtelot Property terminated.  In January
1962, DOD initiated the disposal of the Benicia Arsenal by declaring leased portions as
excess (Jacobs Engineering, 1999).  DOD announced plans to deactivate the Benicia
Arsenal on March 30, 1961, and closure was set for March 30, 1964.  The actual
process of closeout of the Benicia Arsenal was finalized in February 1965, when the
U.S. General Services Administration (GSA) quitclaimed approximately 1,785 acres to
the City of Benicia.

Portions of the Benicia Arsenal were developed in the late 1960s.  Development
included construction of several buildings and tanks in the refinery area south of the
Project Site and other structures on Benicia Arsenal property in adjacent areas. 
However, the Tourtelot Property remained under private ownership and was not
developed.  In 1971, portions of the Project Site were acquired by developers, and the
remaining 110-acre parcel was acquired from Mary Tourtelot in 1981 as part of the
Southampton residential development.  In 1989, the City of Benicia approved the EIR
for residential development of the land.  The EIR focused on the environmental effects
from the potential development of the Project Site.  The 1989 EIR had only a brief
discussion of past DOD activities at the Project Site and potential environmental
concerns from those activities.  In 1990, grading activities were conducted on the
Project Site in support of on- and off-site residential development.

In early 1996, citizens of Benicia contacted USACE, Sacramento District, DTSC, and
the City of Benicia about past Army activities in the North Valley and their concerns
over the development of the Project Site.  DTSC responded by investigating the Project
Site on May 3, 1996, with a site visit.  During that site visit, the developer stated that
construction crews had uncovered a concrete-filled 155 millimeter (mm) howitzer shell



Draft Environmental Impact Report 2-5
Tourtelot Remediation, Benicia, California

in the North Valley.  DTSC recommended that a Preliminary Endangerment
Assessment and an Ordnance and Explosive Waste Assessment be prepared by
USACE or a qualified contractor.  DTSC requested that investigation of the property be
coordinated with DTSC prior to the initiation of field activities.

During the demolition of the DOD structures in the North Valley, explosives experts
identified several more concrete-filled howitzer shells.  The developer, Granite, initiated
preliminary investigations of the site and, in late fall 1996, live ordnance was first
encountered and reported to local military personnel for disposition.  Because the
Former Benicia Arsenal was used by DOD, it is eligible for the Defense Environmental
Restoration Program (DERP) for Formerly Used Defense Sites (FUDS), established
under 10 U.S. Code (U.S.C.) Section 2701 et seq.  The Former Benicia Arsenal is
designated by USACE as DERP-FUDS Site Number J09CA075600.  The designation
includes acreage owned or leased by the Army, as well as properties acquired through
easements and licenses.  In 1998, USACE began investigation of the Former Benicia
Arsenal under the FUDS program to characterize the area for OE.  The Project Site was
included in the overall OE characterization of the Former Benicia Arsenal.  The OE
investigation was completed in March 1999, and a final engineering evaluation/cost
analysis (EE/CA) report was issued in March 2000, which presented the results of the
investigation and recommendations for the remediation.  The report recommended an
OE clearance action for the majority of the Project Site. 

The City of Benicia and USACE entered into an MOA for the expedited remediation of
the Project Site.  The MOA was established under the Support for Others Program, a
USACE program that is designed to assist local agencies with technical oversight and
expertise.  Because the City requested, and was granted, support by USACE under the
Support for Others Program, USACE suspended investigation and remediation of the
Project Site under the FUDS program. 

In spring 1999, the City of Benicia retained Earth Tech to conduct the site investigation
and remediation.  In June 1999, DTSC issued the Imminent and/or Substantial
Endangerment Determination and Remedial Action Order.  The Order provided a
framework for remediation of the Project Site.  By issuance of the Order, DTSC became
the lead agency for the site investigation and remediation of the Project Site.  DTSC
also assumed lead agency responsibility for the CEQA documents under the Order. 
After DTSC issued the Order, the City of Benicia assigned the agreement with Earth
Tech to conduct the site investigation and remediation to Granite.

Under the Order, a series of investigations have been conducted at the site to
characterize the nature and extent of contaminated soil and groundwater.  The results
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of the investigations and summary of previous non-OE and OE investigations are
presented in the RI/FS report. 

An integral part of the RI/FS process is a detailed review of available records and
reports.  The following documents were reviewed for the RI to determine areas of
interest and potential COCs.

• Benicia Arsenal Records Research Report (RRR), Final (Jacobs Engineering,
1999).  This report provides a detailed summary of past activities at the Benicia
Arsenal based on the review of available records.

• Archives Search Report [ASR] Findings (U.S. Army Corps of Engineers, St.
Louis District, 1994a), Archives Search Report Conclusions and
Recommendations (U.S. Army Corps of Engineers, St. Louis District, 1994b),
and Supplement to the March 1994 ASR for Benicia Arsenal (U.S. Army Corps
of Engineers, St. Louis District, 1997).  These reports provide a brief summary of
past activities at the arsenal related to ordnance and explosive activities.  

• Historical aerial and ground-level photographs.

• Previous geologic and geotechnical investigation data.  A series of reports were
prepared to describe existing geologic conditions at the Project Site in
preparation for and observation of grading activities for the Project Site and the
Southampton development.

• Previous analytical data, sitewide geophysical survey data.

• Final Engineering Evaluation/Cost Analysis (EE/CA), Former Benicia Arsenal,
Benicia, California, prepared for USACE, Huntsville Division, Ordnance and
Explosive Design Center (Earth Tech, 2000b).  This report summarized the
results of the USACE investigation, and recommended remedial alternatives for
the remediation of OE at the Former Benicia Arsenal.  

2.3 ORDNANCE AND EXPLOSIVES ACTIVITIES AT PROJECT SITE

During the period when the Project Site was used by DOD, it accommodated a range of
activities.  Based on site inspection, data collected by USACE for the Former Benicia
Arsenal EE/CA report (Earth Tech, 2000b), and review of historical aerial photographs
and geophysical data collected across the majority of the Project Site, several potential
sites that may contain OE have been identified (see Figure 2-2).  The hillside to the
north of the North Valley was used to dispose of 2,4,6-trinitrotoluene (TNT) (TNT
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Strips).  Analytical results for 3 soil samples (out of 84 samples collected from along the
axis of the TNT Strips) indicated concentrations of TNT in excess of 10 percent by
weight.  Soil that contains 10 percent or more TNT by weight is considered “explosive
soil,” and is classified as OE.  However, for ease of discussion, all TNT-impacted soil,
whether classified as OE or not, has been addressed as part of the non-OE RI
discussion in the following sections.

Approximately 6 acres in the North Valley were developed with roads and structures
where the accuracy of locally manufactured howitzer gun barrels was checked
(Howitzer Test Facility), ordnance was inspected and renovated, and primers were
destroyed in a “squirrel cage” (Ammunition Renovation/ Primer Destruction Site).  A
disposal area referred to as the “North Valley Military Landfill” was also in the North
Valley.  Part of the Ridge was used to dispose of aged, out-of-service dynamite
(Dynamite Burn Site).  There was a Flare Site, and up to three suspected demolition
sites in the South Valley (Demolition Sites #1, #2, and #3).  During the RI, little or no
physical evidence (i.e., OE scrap, large geophysical signature, sample results) was
found at Demolition Site #2 to conclude that the area was used as a demolition site. 
Therefore, based on the RI results, Demolition Site #2 is no longer considered to be a
potential demolition pit.  The Flare Site was used to burn old, out-of-service flares.  This
generally was accomplished by placing a number of flares on the ground in piles and
igniting them.  Demolition activities generally consisted of placing various amounts of
out-of-service munitions in a “pit” and placing a countercharge on top of the items and
detonating them.  These areas were often used multiple times, resulting in a deep pit or
crater. 

2.3.1 Ordnance and Explosives Clearance Activities

DOD conducted OE clearance activities in the South Valley in 1955 (U.S. Army Corps
of Engineers, St. Louis District, 1994a).  However, during a later inspection of the South
Valley in 1955, several live OE items were found, and it was recommended that a
second clearance be performed.  No record of a possible second clearance could be
found.  No other DOD-initiated clearance actions were reported in the RRR (Jacobs
Engineering, 1999) or ASR Supplement (U.S. Army Corps of Engineers, St. Louis
District, 1997).

The next reported OE clearance activity was initiated when a concrete-filled howitzer
shell was encountered during preliminary site preparations in mid-1996.  Granite
retained OE experts and initiated OE investigations on the Project Site.  The work
included geophysical mapping and OE removal. 
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The initial geophysical surveys at the site were limited to the Howitzer Test Facility and
limited data collection areas dispersed across the Project Site.  An EM61, a high-
resolution, time-domain metal detector, was used to collect data for the initial surveys. 
In August 1996, an OE clearance was performed at the Howitzer Test Facility using the
EM61.  The clearance was conducted to support the dismantling of the howitzer tunnels
and related structures.  In addition, areas at the Ammunition Renovation Facility and
along portions of the north and east Project Site boundaries were investigated and
cleared using a Schonstedt magnetometer to detect subsurface magnetic anomalies. 
During this clearance activity, it was reported that OE scrap (consisting of shell casing
fragments and land mine practice fuzes with pins used as training devices) was
recovered from beneath former Building 540 in the Howitzer Test Facility Area.  No OE
items were recovered from the Project Site during this clearance activity.  The area
cleared is shown on Figure 2-3.  

In fall 1996, NORCAL, Inc., performed a total magnetic field (TMF) vertical gradient
survey over a majority of the Project Site to determine if any OE existed within the area. 
This survey consisted of the investigation of contiguous, 200-foot by 200-foot grids
utilizing cesium vapor magnetometers arrayed to measure the vertical gradient of the
TMF.  The magnetometer survey did not include the wetland in the South Valley, the
Ridge Cut Area where surficial materials had been stripped and the ground surface
regraded, or the west end of the South Valley.  The areal extent of the TMF geophysical
survey is depicted on Figure 2-3.

Approximately 8.5 acres of the Project Site was cleared in December 1996.  The
identified magnetic anomalies were investigated by excavating the location of the
anomaly until an anomaly source was located.  When OE was encountered, it was
identified, removed, and disposed of by demolition.  A total of six OE items were
removed from the Project Site in November and December 1996, including two 37mm
high-explosive (HE) rounds, two 40mm anti-aircraft HE rounds, one 60mm HE mortar
shell, and one 76mm anti-personnel HE round.  The OE clearance was suspended
pending further investigation of the Former Benicia Arsenal by USACE.  The location of
the OE items recovered are shown on Figure 2-3.

2.3.2 Engineering Evaluation/Cost Analysis Investigation

USACE conducted an EE/CA investigation in 1999 for the entire Former Benicia
Arsenal, including the majority of the Project Site.  A total of 21 100-foot by 100-foot
sampling grids were investigated within and adjacent to the Project Site.  Each grid was
geophysically mapped using an EM61 metal detector, and identified subsurface
anomalies sampled to determine the presence or absence of OE.  Two OE items
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were encountered within the Project Site (one 75mm unfuzed shrapnel projectile and
one 37mm fuzed projectile) (see Figure 2-3) during the EE/CA field investigation. 
These items were disposed of by demolition (Earth Tech, 2000d).  No OE or OE scrap
was recovered from property adjacent to the Project Site by USACE during the EE/CA
investigation.

2.3.3 Former Benicia Arsenal Ordnance and Explosives Clearance

Based on the findings of the Former Benicia Arsenal EE/CA investigation, USACE has
performed an OE response action for several areas within the Former Benicia Arsenal,
including the Gonzalves property, adjacent to the Project Site.  The Gonzalves property
is situated east of the Project Site in the portion of the South Valley east of the
McAllister Drive Land Bridge (see Figure 2-2).  The Gonzalves property was intended to
be investigated during the EE/CA field investigation; however, right-of-entry to the
property was not obtained until after the field investigation teams had demobilized from
the site.  Therefore, USACE has included the Gonzalves property as part of its OE
clearance for the Former Benicia Arsenal (see Section 21, Cumulative Impacts). 
Specifically, the remedy selected for the Gonzalves property in the Former Benicia
Arsenal EE/CA Action Memorandum is to conduct a surface clearance of OE along the
valley walls, and to clear OE to depth of detection along the valley floor.

2.3.4 Removal Action Investigation

The removal action investigation phase of the non-OE RI included clearing metallic
anomalies including nonmetallic debris and OE scrap from proposed excavation
locations at the North Valley Military Landfill to facilitate the characterization of soil
beneath the landfill.  OE was not anticipated to be encountered based on the site
history of the North Valley Landfill.  Geophysical techniques were utilized to locate
subsurface anomalies within the landfill.  Anomalies identified in the footprint of a
proposed exploratory test pit location were intrusively investigated to determine the
source of the anomaly.  OE scrap was encountered in approximately half of the
excavations, although no OE was recovered from the North Valley Military Landfill.

2.3.5 Results of Ordnance and Explosives Clearances and Investigations

The items recovered during previous OE clearances, the EE/CA field investigation, and
the removal action investigation were classified into one of four categories:  unexploded
ordnance (UXO), OE, OE scrap, or non-OE scrap.  UXO is a subset of OE; both are
potentially hazardous.  UXO is defined by USACE as:  
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Military munitions that have been primed, fuzed, armed, or
otherwise prepared for action, and have been fired, dropped,
launched, projected, or placed in such a manner as to
constitute a hazard to operations, installation, personnel, or
material, and remain unexploded either by malfunction,
design, or any other cause (U.S. Army Corps of Engineers,
2000b).

To date, no UXO has been found on either the Benicia Arsenal or the Project Site.  No
UXO is expected to be found during project activities because there is no evidence to
suggest that either the Benicia Arsenal or the Project Site were used as a firing range. 
However, it is still possible that UXO could be found on the Project Site.

OE is defined by USACE as either: 

(1) Ammunition, ammunition components, chemical or
biological warfare material or explosives that have been
abandoned, expelled from demolition pits or burning pads,
lost, discarded, buried, or fired.  Such ammunition,
ammunition components, and explosives are no longer
under accountable record control of any DOD organization
or activity; (2) explosive soils (mixtures of explosives in soil,
sand, clay, or other solid media at concentrations such that
the mixture itself is explosive) (U.S. Army Corps of
Engineers, 2000b).

The majority of OE-related items recovered from the Project Site during previous OE
clearances, the EE/CA investigation, and the removal action investigation were
classified as OE scrap.  OE scrap includes inert items such as gravel or plaster-filled
howitzer rounds, expended 105mm projectiles, and fragments of functioned ordnance. 
All non-OE-related items found during the previous clearances and investigations were
classified as non-OE scrap.  These items include, but are not limited to, wooden boxes,
wire, banding material, trash, and nails.

During the OE clearance of the Howitzer Facility and dispersed areas across the
Project Site in August 1996, a total of 180 anomalies were intrusively investigated.  A
total of 69 anomalies (39 percent) were classified as OE scrap, and 95 anomalies
(52 percent) were classified as non-OE scrap.  There were no OE items recovered from
the Project Site during the initial clearance in August 1996.  A total of 16 anomalies
(9 percent) were classified as “unable to locate.”  An anomaly was classified as unable
to locate when either the OE dig team could not reacquire a magnetic signal at the
location specified in the data collected by the geophysical investigation team, or when a
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magnetic signal was reacquired and intrusively investigated and no magnetic source
was found.  

During the OE clearance conducted in December 1996, a total of 1,182 anomalies were
identified at the Project Site and intrusively investigated.  A total of 3 anomalies (less
than 1 percent) were classified as OE, 842 anomalies (71 percent) were classified as
OE scrap, and 337 anomalies (29 percent) were classified as non-OE scrap.  Six OE
items were removed from the Project Site in November and December 1996; these are
discussed in Section 2.3.1.

During the EE/CA investigation of the Former Benicia Arsenal, a total of 999 anomalies
were identified at the Project Site, of which 473 (47 percent) were intrusively
investigated.  Of this number, 2 anomalies (less than 1 percent) were classified as OE,
272 anomalies (58 percent) were classified as OE scrap, and 160 anomalies (34
percent) were classified as non-OE scrap.  A total of 39 anomalies (8 percent of those
sampled) were intrusively investigated and classified as “false positives.”  False
positives are those anomalies that, when intrusively investigated, produced no magnetic
source (i.e., nothing was found).  Two OE items were removed from the Project Site
during this time period; these are discussed in Section 2.3.2.

Also during the EE/CA investigation of the Former Benicia Arsenal, a total of
33 anomalies were identified at properties north of and adjacent to the Project Site,
of which 32 (97 percent) were intrusively investigated.  Of this number, 25 anomalies
(78 percent) were classified as non-OE scrap.  There was no OE or OE scrap
recovered from property adjacent to the Project Site during the EE/CA field
investigation.  A total of seven anomalies (22 percent of those sampled) were intrusively
investigated and classified as false positives. 

In May 1999, a potentially live expelling charge was encountered in the South Valley
during the interim investigation phase of the non-OE RI.  The expelling charge was
discovered on the surface by a UXO escort that was accompanying the field crew while
accessing 1 of 12 proposed test pit locations on the Project Site.  The Explosive
Ordnance Disposal (EOD) unit from Travis Air Force Base responded and removed the
item.  No official determination could be made as to whether the expelling charge was
live; however, it has been classified as OE for the purpose of this discussion.  The
location of this item is shown on Figure 2-3.

During the removal action investigation of the North Valley Military Landfill, a total of
335 anomalies were identified, of which 112 (33 percent) were intrusively investigated. 
Of this number, 59 anomalies (53 percent) were classified as OE scrap and 53
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anomalies (47 percent) were classified as non-OE scrap.  There were no OE items
recovered from the North Valley Military Landfill during the removal action investigation.

On August 10, 2000, a Benicia resident reported to local authorities that he had
encountered a piece of OE scrap on his property.  This property is south of Rose Drive,
between Columbia Circle and Rose Drive; it is situated approximately 1,200 feet from
the nearest identified demolition site on the Project Site (Demolition Site #1).  The item
was a small metal object, rusted, and dented with a cylindrical body and fins that were
bent and broken.  In accordance with local safety procedures, the item was handled by
the available EOD Technician and a police report was prepared.  This item was
inspected by an Earth Tech OE Specialist and was identified as a tail fin assembly of an
81mm mortar.  The tail fin portion of a mortar shell usually falls off when the round is
destroyed.  A total of 15 tail fin assemblies, similar to the one found by the resident,
were discovered during the USACE EE/CA investigation of the Former Benicia Arsenal. 
These 15 items were all classified as OE scrap and were taken to a metal recycler for
disposal.

2.3.6 Distribution of Recovered Anomalies

Seven of the nine OE items recovered during previous OE clearances, the EE/CA field
investigation, and the removal action investigation were “kick out” from demolition pits. 
Kick-out refers to OE scrap or OE that may have been expelled or “kicked out” from a
demolition site during disposal operations.  A penetration analysis is not appropriate,
nor can it be calculated from OE and OE scrap distributed in this fashion.  Typically, OE
items associated with kick out are shallowly buried, as there is little energy available to
bury them deeply into the soil.  Two items were found on the Ridge 1,500 feet or more
from the nearest demolition pit.  The origin of these two items is not yet determined.

During the EE/CA field investigations, 274 anomalies that were intrusively investigated
at the Project Site were determined to be associated with OE or OE scrap.  Of these 
anomalies, 233 (85 percent) were recovered at depths ranging from 0 to 12 inches (i.e.,
within the first foot).  A total of 36 anomalies (13 percent) were recovered at depths
ranging from 12 to 24 inches.  A total of four anomalies (1 percent) were recovered
from between 24 and 36 inches and one anomaly (less than 1 percent) was recovered
at a depth of 48 inches.  There were no anomalies associated with OE or OE scrap
recovered at depths greater than 48 inches below ground surface (bgs).

The nine OE items recovered from the Project Site were found at depths ranging from
0 to 2 feet bgs.  All OE scrap recovered from the Project Site, outside of the demolition
pits, was recovered at depths of 2 feet bgs or less, with the following exception.  Two
grids outside the demolition pits were found to contain OE scrap at depths up to 3 feet
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and 4 feet, respectively.  These grids were downslope from disturbed areas, and OE
scrap recovered from these grids may have been buried by various amounts of fill
material that traveled down the hill.  Based on the results of the EE/CA field
investigation and other data collected at the Project Site, the absence of OE scrap at
depths greater than 2 feet bgs, except as noted above, suggests that any OE at the
Project Site would be shallowly buried.  This depth is consistent with past use of the
area.  However, the results are dependent upon the efficiency of the geophysical
equipment in detecting anomalies at various depths.

2.3.7 Nature and Extent of Ordnance and Explosives

Based on the available data and consultation with OE experts, an OE kick-out zone,
where there is a greater likelihood of encountering OE, was defined for the Project Site. 
USACE uses a 1,250-foot radius around potential demolition sites as a standard
distance within which OE scrap and fragments would most likely be encountered. 
However, because OE scrap can be expelled much greater distances than intact, live
OE items, a second distance was determined for live OE.  Granite’s OE experts agree
that live OE items would most likely not be kicked out more than 300 to 500 feet from a
given demolition site (OE kick-out radius).  This estimated OE kick-out radius is
generally consistent with the data presented in the Former Benicia Arsenal EE/CA
report and the distribution of OE items recovered from the site.  In order to define the
OE kick-out zone, a conservative OE kick-out radius of 500 feet around Demolition
Sites #1 and #3 and the Flare Site was assumed.  This OE  kick-out radius intersected
four areas where significant ground disturbance has occurred.  The disturbed areas
included areas that were either filled (McAllister Drive Land Bridge) or cut into the
bedrock during previous grading activities on and adjacent to the Project Site.  These
disturbed areas were then subtracted from the OE kick-out area, since any OE that may
have been present would have been moved or buried.  The remaining area is referred
to as the kick-out zone. 

How OE may be distributed vertically through the soil column is dependent upon how
the Project Site was used by DOD.  As previously described, there are up to three
demolition sites and a Flare Site situated in the South Valley.  There were no artillery
range and/or bombing activities at the Project Site.  There was a Howitzer Test Facility
where inert artillery rounds were fired into test tunnels.  Since any OE that may be
present at the Project Site, and particularly within the defined OE kick-out zone, would
have been kicked out from demolition activities, OE would be expected to be distributed
in the top 2 feet of soil.  This assumption is consistent with the data presented in the
EE/CA report (Earth Tech, 2000b) and the distribution of OE found on similar sites
throughout the country.  Based on this information and discussions with DTSC, two
basic assumptions were agreed upon as to the distribution of OE vertically within the
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soil column.  First, that OE outside the defined demolition sites would be found in
relatively shallow areas buried below the surface (i.e., less than 2 feet bgs), and,
second, that OE could not be present within the bedrock at the Project Site; therefore,
bedrock is assumed to be free of OE. 

The final site conceptual model will be developed based on data collected during the
point clearance phase of the OE investigation and remediation at the Project Site, and
during USACE’s work at the Former Benicia Arsenal that began in May 2001.  Based
on the final site conceptual model and consistent with USACE procedure, if DTSC
determines that OE was distributed to residential areas outside the Project Site
boundary and, as a result, there is risk that OE items can be encountered in a manner
presenting a significant risk of injury or death, then concurrent with the areawide
clearance phase of work activities, a plan will be developed in accordance with an order
or agreement to identify and address these off-site areas.  This plan will be presented
to the public.  If required, the plan will include an analysis of response alternatives for
these areas.  Response alternatives may include the development of a Community
Awareness Plan to educate the public, institutional controls, surface clearance of OE,
and/or detection and clearance of OE to depth.

2.4 ACTIVITIES AT PROJECT SITE THAT MAY HAVE RESULTED IN IMPACTS
TO SOIL AND GROUNDWATER

During the period that the Project Site was used by DOD, a range of activities were
performed that may have resulted in impacts to soil and groundwater.  During
preparation of the RI/FS work plan, a variety of available reports listed at the beginning
of this section were reviewed to identify “areas of interest” (see Figure 2-2).  The
following subsections briefly describe each area of interest and the types of activities
that occurred that may have impacted the soil and/or groundwater.  The Project Site
was divided into three main areas of interest:  (1) the North Valley, (2) Ridge, and (3)
South Valley.  The areas of interest are as follows: 

North Valley

• TNT Strips
• Howitzer Test Facility
• North Valley Military Landfill
• Ammunition Renovation/Primer Destruction Site.

Ridge

• Dynamite Burn Site.
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South Valley

• Flare Site
• Demolition Site #1
• Demolition Site #2
• Demolition Site #3.

DOD-related areas of interest are shown in Figure 2-2 and described in the following
subsections.

2.4.1 North Valley

TNT Strips

The TNT Strips are visible on the north slope of the North Valley.  During the records
review for the RRR and the ASR for the Former Benicia Arsenal (U.S. Army Corps of
Engineers, St. Louis District, 1994a), no records of the types of activities that may have
produced the strips were located.  The TNT Strips are clearly visible in a December
1947 aerial photograph, but are not visible in a January 1945 aerial photograph. 
Available records do not indicate when TNT destruction operations took place or the
method of destruction.

Today, the TNT Strips are still clearly visible, as is evident by the pronounced lack of
vegetation along the strips.  There are five strips varying in length from approximately
100 feet to 800 feet; each is approximately 6 feet wide.  Exposed soil along the strips is
characterized by a deep red color with crystalline materials observed in the dry season. 
A possible sixth strip may exist between TNT Strip #3 and #4 based on the aerial
photographic review.  This additional strip was identified on the 1973 aerial photograph
but not on earlier or later photographs, and it is not currently characterized by a lack of
vegetation.  It has been assumed that the burning of explosives, similar to that reported
for the Dynamite Burn Site, resulted in the TNT Strips on the hillside above the North
Valley.  The only activity thought to have occurred at the TNT Strips is the burning of
TNT.  Possible contaminants are TNT and its breakdown products (e.g., nitrates,
nitrites) and polyaromatic hydrocarbons (PAHs), which can be generated by the burning
of organic material.

Howitzer Test Facility

The Howitzer Test Facility consisted of four structures in the North Valley.  The first
structure, Building 181, consisted of two parallel concrete tunnels constructed in 1945
on an excavated pad into the northeast-facing flank of the Ridge.  Each tunnel had a
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10-foot by 10-foot opening, and extended approximately 100 feet toward the hillside. 
The concrete tunnels were oriented approximately north-south and were partially
covered with soil.  The second structure, Building 182, contained the open test firing
butts, and was also constructed in 1945 in the middle of the North Valley, at the base of
the southwest-facing hillside, approximately 450 feet north of the entrance to the
tunnels.  The third structure, Building 183, was a concrete powder loading room
constructed in 1945 immediately west of the test firing butts.

The fourth structure consisted of Buildings 540, 542, and an unidentified structure.  This
facility was reported under several names (Calibration Facility, Soil Test Laboratory,
and Cement Block Test Cell).  In addition, the facility was identified in the draft RRR as
an NIKE Test Cell, a name not included in the final RRR (Jacobs Engineering, 1999). 
This structure was situated between the firing butts and the test tunnels.  The buildings
reportedly had several uses, and were reportedly built in 1957 (Building 540) and 1958
(Building 542), apparently after the Howitzer Test Facility ceased operations.  Building
540 was 12 feet by 20 feet, but no records of the size of Building 542 are available. 
The analyses of the various vintages of aerial photographs of the site indicate that
these facilities apparently occupied an area approximately 20 feet by 20 feet.

The tunnels and firing butts were used to test howitzer barrels and propellant by firing
various-sized howitzer projectiles filled with concrete or gravel into the gravel-filled
tunnels.  This was performed in order to determine if the barrels functioned correctly,
and whether the propellant was the right mixture.  Gravel was dropped into the tunnels
from two gravel fill ports, one on top of each tunnel.  The gravel was used to absorb the
howitzer rounds fired into the tunnels.  The facility was in operation from approximately
1945 to 1955.  A disposal area where shell casings, OE scrap, and debris dug out from
the test tunnels were discarded is believed to have been adjacent to and northeast of
the entrance to the tunnels.

During initial site preparation for development in late 1996, all structures within the
Howitzer Test Facility were dismantled.  Most of the building construction debris and
inert OE scrap were removed from the Project Site during these activities.  A large
number of concrete-filled howitzer shells were unearthed during the dismantling
activities, particularly in the vicinity of the test tunnels.  Land mine practice fuzes with
pins used as training devices were found under the floor slab of former Building 540
when the building was demolished.

During the initial site preparation activities, gravel/debris was removed from inside the
test tunnels.  The soil cover over the concrete tunnels was also removed, and the
tunnels and other structures in the area were dismantled.  The removed gravel/debris
and soil were screened under the observation of a qualified UXO technician.  The
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debris from inside the tunnels consisted primarily of gravel and howitzer shells filled
with pea gravel or plaster and inert OE scrap.  Some non-DOD-related debris was also
removed (i.e., a burned-out car).  The soil removed from over the tunnels also
contained gravel- or plaster-filled howitzer rounds.  The gravel/debris and soil were
screened for OE and, as much as possible, were sorted into two stockpiles.  One soil
stockpile was relatively free of OE scrap, and the other stockpile had gravel and small
fragments of OE scrap.  As dismantling activities continued, OE scrap was found at
subgrade (i.e., Building 540).  The area was mapped geophysically, and all observed
anomalies were investigated and removed.  Excavated and screened soils from the OE
clearance activities were also placed in the “soil” stockpile.  The two stockpiles were
subsequently moved around the Howitzer Test Facility area to accommodate a
complete geophysical survey of the area. The two stockpiles were eventually
consolidated into a single stockpile (Stockpile #3).

North Valley Military Landfill

The North Valley Military Landfill is just east of the Howitzer Test Facility.  The RRR
(Jacobs Engineering, 1999) reported that there was a disposal area associated with the
howitzer test tunnels where shell casings, OE scrap, and debris  that had been dug out
from the concrete test tunnels were discarded in an area immediately adjacent to, and
northeast of, the entrance to the tunnels.  This area may also have been used for
disposal of demolition debris.  The disposal area apparently was first used when the
tunnels were constructed in 1945, and was in operation until approximately 1955, when
the testing activities ceased.  The area was originally a poorly defined drainage pathway
that was gradually filled with shell casings, shrapnel, and debris that had been dug out
from the test tunnels after artillery testing.  According to the RRR (Jacobs Engineering,
1999), the disposal area was eventually filled with debris to a depth of approximately
12 feet.  Review of historical aerial photographs (1947, 1952, and 1960) and
topographic maps indicates that the ground in the general vicinity of the suspected
disposal area may be disturbed.  Based on the review of the above data, the
approximate combined extent of the disposal area in 1947 and 1952 has been
estimated, as shown on Figure 2-2.  The nature and extent of the disposal area were
the focus of the removal action investigation.

During the 1996 initial site preparation activities at the Howitzer Test Facility, an area of
debris was encountered northeast of the previously estimated disposal area to a depth
of no more than 5 feet bgs.  However, the debris uncovered in this area was mainly
wood crates, pallets, and packing materials.  Some inert ordnance, including practice
155mm howitzer rounds (gravel- or plaster-filled), was also recovered and removed
from this area during the OE clearance of the Howitzer Test Facility.  The wood debris
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and packing materials were added to the screened soil stockpile and eventually
consolidated into Stockpile #3.

Ammunition Renovation/Primer Destruction Site

The Ammunition Renovation/Primer Destruction Site is in the North Valley, adjacent to
the Howitzer Test Facility.  The Primer Destruction Facility and later the Ammunition
Renovation Facility were situated at this site.

The Primer Destruction Facility was constructed on a relatively flat-graded surface
partially paved with asphalt at the upper reaches of North Valley, near the drainage
divide, and was operational from 1945 to 1947.  Typically, at primer destruction
facilities, primers were destroyed by dumping and burning them in a “squirrel cage,” or
metal tank.  Primers for various munitions were pulled out and placed onto a conveyor
belt, then dropped into a cage and burned.  An oil burner was usually attached to the
cage or tank and was left running constantly in order to ignite the primers.

The Ammunition Renovation Facility consisted of two wooden buildings and two canvas
shelters (Jacobs Engineering, 1999) that were used to inspect and refurbish ordnance
items stored at the Benicia Arsenal.  The RRR (Jacobs Engineering, 1999) stated that
one of the canvas structures was used for breakdown operations, cleaning, and
processing of ammunition casings in preparation for painting; the other was used for
painting.

During the 1996 initial site development activities, the wooden structures were
dismantled and the construction debris was removed from the Project Site.  Asphalt
paving, which covered the entire Ammunition Renovation/Primer Destruction Site, was
removed along with 1 to 2 feet of underlying soil, and placed in two stockpiles situated
along the north edge of the site (Stockpiles #1 and #2).

2.4.2 Ridge

Dynamite Burn Site

On the Ridge, aged, out-of-service dynamite was reportedly disposed of through
burning.  Aged dynamite was burned by placing multiple sticks of dynamite in rows up
to 100 feet long on a piece of paper and igniting the paper.  Dynamite disposed of this
way does not detonate, but is consumed by the burn.  This area is reported to have
been used continuously for 3 months in 1947 and 1948, until all the dynamite was
destroyed (Jacobs Engineering, 1999).  The area used for burning of dynamite was
reported to be approximately one-half the size of a football field, and situated
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approximately 700 feet south of Building 181 (the howitzer test tunnels).  This area
exhibited a flatter topography, and was situated immediately above and northwest of
the truck turnaround apparent at the end of the “J”-shaped road (originally at about
225 feet above msl).  Review of aerial photographs taken on December 1, 1947,
reveals a criss-cross pattern of darker and lighter tone strips that were oriented
approximately northeast-southwest and northwest-southeast, which is interpreted to
represent the burn strips. 

The Ridge, where the Dynamite Burn Site was located, was excavated during grading
activities associated with the Southampton development activities in 1990.  Based on
an analysis of past grading activities, soils from the historical location of the Dynamite
Burn Site were most likely placed as fill at or near the base of the McAllister Drive Land
Bridge (see Section 2.5).

2.4.3 South Valley

Flare Site

The Flare Site is situated in the South Valley, on the south side of the wetlands, and is
visually evident by the residual ash on the ground surface.  OE scrap has also been
recovered from the site.  Review of aerial photographs indicates that the site was
situated over a landslide, which is evident since the earliest available aerial
photographs (1937).  The Flare Site was used to dispose of flares by burning (Jacobs
Engineering, 1999).  This usually consisted of placing flares on the ground in rows and
igniting them.  Although no evidence of burning was visible in the aerial photographs,
physical evidence of burning (i.e., residual ash) remains at the Flare Site as observed
during recent site visits in 2000.  It is uncertain if the Flare Site was used to dispose of
ordnance.  There are no clear records of the specific types of flares burned at the site;
however, it is possible that a wide variety of large military flares, typically containing
phosphorus and/or magnesium, may have been disposed of at the site.  A relatively
large number of anomalies are evident in the geophysical data.

Demolition Site #1

Demolition Site #1 is situated near the bottom of the South Valley on the south side of
the wetlands.  A smaller drainage running down the south slope of the South Valley is
immediately to the east of the suspected demolition site.  The site is clearly visible in a
number of the historical aerial photographs reviewed and first appears circa 1945,
although no evidence of the type of use is evident on the photographs.  No live
ordnance items have been recovered from this site during previous investigations;
however, OE scrap and fragments have been recovered around and near the site.  The
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site was included in the sitewide geophysical survey, and a large magnetic anomaly is
evident in the data at the south end of the suspected site.  Several smaller anomalies
are also evident from the data in the north portion of the site.

Demolition Site #2

This suspected demolition site shows little or no evidence of use.  This site is on the
south side of the South Valley, between the Flare Site and the east portion of
Demolition Site #1.  The site was suspected of being a demolition site because it
appears disturbed or barren in several of the historical aerial photographs.  However,
disturbance in this area is also associated with a landslide/earthflow identified in that
area on the 1945 and later photographs.  Review of the sitewide geophysical data does
not indicate a high anomaly count, such as those found at Demolition Sites #1 and #3,
nor is there field evidence of OE scrap or chemically affected soil.  Since no physical
evidence (i.e., OE scrap, magnetic anomalies) or evidence of OE-related activities has
been found at Demolition Site #2, the site was eliminated from further investigation after
the completion of interim investigation.

Demolition Site #3

Demolition Site #3 is situated on the north side of the South Valley.  Four ordnance
items were recovered from this site both by Granite and USACE.  These items, which
failed to detonate during past demolition disposal activities, included two 37mm HE
rounds, one 76mm anti-personnel HE round, and one 75mm shrapnel HE round.  None
of the ordnance items recovered had been employed as designed.  All evidence
indicated that they were left over from incomplete demolition disposal activities.
 
A half-track armored personnel vehicle was removed from this site, hauled up the north
slope of the South Valley, and cut into pieces, which were recycled at a local metal
fabrication shop.  Demolition Site #3 is evident in the sitewide geophysical data; on the
aerial photographs (since 1947), it coincides with a bench cut into the hillside.  The
topographic map shows the bench cut at an approximate elevation of 105 feet above
msl.  The surface of the bench appears disturbed in several of the photographs, and
craters from explosions were identified on the ground at this location.

2.4.4 Other Historical Features

Review of the historical aerial photographs and selected ground-level photographs
(described in Appendix A of the RI/FS Report) allowed identification of several features
not considered to be directly associated with DOD activities and the “areas of interest”
described above (Earth Tech, 2001a).  These features are shown on the Historical Site
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Features Map (Figure 2-4), where they are identified with the year when they were first
observed on the aerial photographs.

The earliest vintage set of aerial photographs dates to 1937, when no DOD site
activities were evident.  However, several site features observed on those photographs
can be observed in subsequent aerial photograph vintages, and include a prominent
fence extending east-west along the north side of the South Valley and zigzagging
across the Ridge and the North Valley, and springs in the west end of the South Valley,
the east end of a prominent east-west tree line in the North Valley, and the swale where
the howitzer test tunnels were built.

Although outside the Project Site, one prominent feature observed in the 1937 aerial
photographs, which does not appear in subsequent photographs, is a fenced area on
the hillside facing Sulphur Springs Creek north of the North Valley.  This area appears
to be pockmarked with a pattern of disturbed ground similar to that observed in
agricultural areas northeast of the Project Site outside the Former Benicia Arsenal.  At
that time, a bridge crossed Sulphur Springs Creek at that location.  These features do
not appear to be DOD-related activities.

The aerial photograph taken on January 16, 1945, shows a disturbed ground area
adjacent to and south of the prominent tree line extending from the east end of the
North Valley toward the Dynamite Burn Site.  The area shows a faint texture of irregular
topography not seen in the previous photographs, but similar to the pockmarked
disturbed ground in agricultural areas outside of the Former Benicia Arsenal.  No roads
or other types of ground disturbance indicative of DOD activities are visible on the
Project Site in the 1945 photograph.  Consequently, this area of ground disturbance is
not believed to be the result of DOD activities and was, therefore, not identified as an
area of interest requiring targeted exploration.  The 1947 photographs show one
unidentified feature on the southwest end of the North Valley Military Landfill, and two
features interpreted as sentry guardhouse foundations.  One of the guardhouses is
immediately south of the truck-turnaround of the “J”-shaped road; the other is along the
western Project Site fence, immediately north of Demolition Site #3.

A 1950 ground-level photograph of the Ammunition Renovation/Primer Destruction Site
shows one semipermanent wooden building on the east end of the site, as well as two
canvas shelters that were used to renovate and paint ammunition.  In addition, it shows
several features not generally observed in aerial photographs.  These include a trailer
parked next to a pad by the “J”-shaped road immediately south of the site; a stack of
what appeared to be wooden crates stored in the middle of the flat graded area of the
site; a line of three wooden power poles extending across the site -- one of the power
poles has a box that could be a transformer or a switch box; a portable bin stationed
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against the west side of the polygonal security fence; vehicles parked at the site; and
several small piles of what appear to be debris are seen at several locations.

On the horizon of the 1950 ground-level photograph there appears a structure
consisting of a tall tower and an elongated feature at its base.  This has been
interpreted as a mobile communications tower.  The elongated feature is interpreted to
represent a support vehicle, possibly a truck-mounted communications center and
generator.  The location of the feature represented the highest topographic point within
the Project Site at that time (prior to excavation) and would have been a logical
accessible place for a mobile telecommunications facility.  Inspection of the 1952 aerial
photographs does not reveal evidence of ground disturbance associated with this
facility at the time.  Consequently, the location of this feature was not designated as an
area of interest requiring targeted exploration.

The 1968 photographs show an unidentified structure immediately west of the
Dynamite Burn Site; this feature could be a storage bin, and is not observed in
subsequent photographs.  Figure 2-4 also shows how the extent of the disturbed area
of the North Valley Military Landfill as it appears in the 1947 and 1952 aerial
photographs.  It also shows the varying extent of the berm at the south end of the
Ammunition Renovation/Primer Destruction Site in 1947, 1950, and 1962.

2.5 SITE GRADING ACTIVITIES

Part of the history of the Project Site includes development of adjacent properties for
residential land use, including mass grading of areas immediately to the south of the
Project Site, and the use of the Ridge area within the Project Site boundary as a source
of borrow materials.  As previously discussed, the Dynamite Burn Site was situated on
the Ridge.  Other DOD activities that may have impacted the Ridge soil are discussed
below.  Demolition activities in the South Valley may have resulted in both OE scrap
(inert metallic material) and OE (items that may have explosives, but are not expected
to be primed or armed to detonate) being kicked-out from the demolition sites.  Given
the explosives hazard associated with OE, it is important to understand where OE may
have been distributed across the Project Site.  Based on the evaluation of the OE data
by military-trained OE experts, the OE kick-out area is defined as an area where there
would be a higher likelihood of encountering OE. 

In order to assess the movement of soil materials from the area of the Dynamite Burn
Site and the OE kick-out area during past grading at the Project Site, the grading history
related to the adjacent residential development was reviewed.  The following
assessment is based on a review of grading plans (Bissell and Karn, 1990), preliminary
soils and geologic reports (ENGEO, Inc., 1989a, 1989b, 1990a), field density testing
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and observation services reports (ENGEO, Inc., 1990b, 1990c, 1991), and a historical
aerial photograph analysis (Earth Tech, 2001a, Appendix A).

The grading map shown on Figure 2-5 shows the cut-and-fill areas of the grading for
Units D-1, D-2, D-3, D-4, and D-5; the Ridge Cut Area (used as a borrow source); and
other features discussed below.  These areas and features have been identified and
assigned names on the map for ease of reference in the following discussions.  The
major grading areas and other features are summarized as follows:

` South Fill Area - a fill area south of Rose Drive that includes almost all of
Unit D-2, the south portion of Unit D-1, and the east portion of Unit D-3

` West Fill Area - a fill area at the west end of the South Valley that includes
the west portion of Unit D-4 along Panorama Drive, and the west portion of
Unit D-3 along Rose Drive and McCall Drive

` Unit D-1 Cut Area - a cut area adjacent and north of the South Fill Area that
includes the north portion of Unit D-1 north of Rose Drive, and along McCall
Drive and McAllister Drive

` Unit D-3/D-4 Cut Area - a cut area adjacent and north of the South Fill Area
and east of the West Fill Are, which includes the south portion of Unit D-4
and adjoining Unit D-3 along McCall Drive

` Unit D-3 South Cut Areas - cut areas along Watson and Gray Courts

` McAllister Drive Land Bridge - an embankment fill across the South Valley

` Ridge Cut Area - a designated borrow site for construction of the McAllister
Drive Land Bridge, and grading of Units D-1 through D-4

` Unit D-1 East Fill Area - a fill area at the east end of Piercy Court in Unit D-1

` Sewer Bench - along the south side of the South Valley that includes several
landslide repair and fill areas to support the sewer bench

` Unit D-5 Fill Areas - the three fill areas in Unit D-5

` Unit D-5 Cut Area - the cut area adjacent to Kearney Street in Unit D-5.
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Assessment of Earth Material Movement during Grading of Units D-1 through D-5

Grading of Units D-1 through D-4 began in April 1990.  On April 9, 1990,  ENGEO, Inc.
(ENGEO), provided testing and observation services of the grading (ENGEO, Inc.,
1990b, c).  A May 13, 1990, aerial photograph shows fill placement in the Unit D-2
portion of the South Fill Area, and excavation of the cut areas immediately to the north. 
The grading activity in this area did not include the area of the Unit D-1 Cut Area within
the OE kick-out area.  The bottom keyways and subdrains in the West Fill Area are also
visible in this aerial photograph.  There had been no grading activity in the Ridge Cut
Area, the OE kick-out area, or the McAllister Drive Land Bridge up to this time.

Construction of the McAllister Drive Land Bridge (referred to in the ENGEO grading
reports as the “east crossing”) began in mid-June 1990; the first set of field density tests
of the initial fill of the land bridge were performed on June 19, 1990 (ENGEO, Inc.,
1990c).  The land bridge fill elevation at that time was at 39 to 40 feet above msl, which
is approximately 100 feet below the finished grade.  The final top finished elevation is
approximately 147 to 160 feet above msl.  Based on field density test records (ENGEO,
Inc., 1990c, 1991), fill placement at the east crossing was continuous in the following
weeks; fill elevation was in the 60s on June 29, 1990, the 70s by the end of July, and
90s to 100s in mid-August.  The last series of field density tests in the land bridge were
taken on August 30, 1990, at elevations of 143 to 152 feet above msl, which is very
close to the finished grade (ENGEO, Inc., 1991).

The pre-land bridge topographic map (Bissell and Karn, 1990) shows that the creek bed
extended from the approximate elevation of 65 feet above msl under the west toe of the
current land bridge, to the approximate elevation of 50 feet above msl under the east
toe of the land bridge.  Since the record indicates that a density test was performed at
elevation 39 to 40 feet above msl in the land bridge fill, this indicates that the original
ground surface under the land bridge was excavated during construction.  It appears
that the alluvial soil under the land bridge was removed to firm soil or bedrock.  Soil
derived from the Ridge would have been placed as compacted fill at the bottom of the
excavation (i.e., starting approximately at an elevation of 40 feet above msl).  The
alluvial soil excavated from below the land bridge may have been placed as fill in the
land bridge after allowing it to dry.  This would mean the alluvial soil would have been
placed below 65 feet above msl according to the timeline outlined above.

A September 1990 aerial photograph shows the extent of the excavation on the Ridge
cut area immediately after completion of the land bridge.  The lateral extent of the
excavation was scaled off from the aerial photograph and superimposed on Figure 2-5. 
The excavation area is smaller than the current excavated area (which remains
unchanged since an aerial photograph dated February 17, 1991).  The September 1990
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aerial photograph also shows an area immediately upgradient of the land bridge on the
north, extending from the Ridge cut area to the valley bottom, that appears to be a
ramp for earth-moving equipment hauling fill material to the land bridge (see
Figure 2-5).

An estimate was made of the quantity of material removed from the excavated area
shown on the September 1990 aerial photograph by superimposing the September
1990 graded area onto the pre-grading topographic map (Bissell and Karn, 1990). 
Assuming a planar excavation surface from the excavation edges shown in the aerial
photograph, an approximate quantity of 200,000 cubic yards (cy) was calculated to
have been excavated from the area, the same quantity that is estimated for creating the
land bridge.  This information indicates that all material excavated from the September
1990 graded area (including the entire Dynamite Burn Site) was placed in the McAllister
Drive Land Bridge.  This is further confirmed by review of the density tests that show
that the initial fill material placed at the base of the land bridge was high plasticity clay,
which is only found at the surface across the Project Site.  As the Dynamite Burn Site is
situated toward the southeast end of the Ridge cut area, closest to the land bridge, it
would have been excavated during the early stages of land bridge construction and,
therefore, would have most likely been placed in the bottom part of the land bridge.

In addition, after completion of the land bridge, approximately 400,000 cy of material
were excavated from the Ridge cut area.  The original estimate of the total amount of
excavation from the Ridge cut area was about 600,000 cy (Bissell and Karn, 1990). 
The ENGEO grading report indicates continued fill placement in both the South Fill and
West Fill areas from September through November 1990.  Material for these fills was
most likely obtained from the Ridge Cut Area.

Based on a review of aerial photographs, grading activities in Unit D-5 began after June
21, 1991, and were completed by September 3, 1993.  Unit D-5 shows cut-and-fill
areas (see Figure 2-5).  Since the current extent of the Ridge cut excavation has not
changed since the February 17, 1991, aerial photograph, it is concluded that the Ridge
Cut Area was not used as a borrow source during the grading of Unit D-5.  As part of a
mass grading, portions of the South Valley wetlands were filled as the McAllister Drive
and Rose Drive land bridges were constructed across wetland areas.  As a mitigation
measure, other portions of the wetlands in the South Valley were expanded, particularly
the west end.
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2.6 PREVIOUS NON-ORDNANCE AND EXPLOSIVES INVESTIGATIONS

2.6.1 ENGEO Investigations

Two soil investigations were conducted by ENGEO of San Ramon, California,
specifically to identify geologic conditions in an area scheduled for residential
development, which includes the Project Site.  No soil or groundwater samples were
collected for chemical analysis during either of these geologic investigations, since the
scope of work was to identify specific geologic conditions that would require mitigation
during development of the area (including the Project Site), as well as to provide
recommendations to aid in developing criteria for mass grading and design of structural
foundations.  However, these investigations have provided supplemental information
regarding geologic and hydrogeologic conditions at the Project Site.

The first investigation was conducted in November and December 1988.  Fieldwork
consisted of excavating and logging four exploratory trenches and ten test pits, as well
as locating landslides.  The second investigation was conducted in February 1989 and
consisted of installing exploratory boreholes and sampling and geotechnical laboratory
testing of selected representative soil samples.  Fifteen of the boreholes are within the
Project Site.  Eight boreholes were installed along the upper slopes of the South Valley,
two were by and to the east of the McAllister Drive Land Bridge, and two were in the
North Valley.  The depth of the boreholes ranged from between 9 and 33.5 feet bgs. 

2.6.2 SECOR Investigations

SECOR International, Inc., of Concord, California, collected soil and water samples for
chemical analysis during an investigation conducted on portions of the Project Site in
late 1998.  Eighty-four soil samples were collected from various areas of the Project
Site during this investigation, in particular the north slope of the North Valley in the
vicinity of the TNT Strips, and the South Valley in the vicinity of the Flare Site and
Demolition Sites #1 through #3.  The majority of the samples were collected at
approximately 2 to 5 inches bgs.  Two sets of samples were collected, as follows:

• SS-series - these soil samples were submitted for analysis to Sequoia Analytical
Laboratory of Petaluma, California (Sequoia Analytical), a California-certified
analytical laboratory

• FSS-series - these soil samples were field tested for explosive compounds.

Most of the SS-series soil samples were analyzed for the metals antimony, arsenic,
barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese, molybdenum,
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nickel, potassium, selenium, silver, thallium, vanadium, zinc, and mercury; explosives;
phosphate; and nitrate and nitrate/nitrite as nitrogen.  The FSS-series soil samples
were analyzed for TNT and the high melting explosive hexahydro-1,3,5-trinitro-1,3,5-
triazine (RDX) (also known as Cyclonite) using the field testing method.  Confirmation
analyses of TNT and RDX were also performed by Sequoia Analytical on selected
samples for which the field testing method was utilized.  In addition, two surface water
samples were collected from the South Valley wetlands area.  Water samples were
analyzed by Sequoia Analytical for total and dissolved metals, explosives, and nitrate
and nitrate/nitrite as nitrogen.

2.6.3 Earth Tech Remedial Investigations

Earth Tech collected data during four main phases of field investigation work conducted
between May and August 2000.  The four phases of field investigation work are
identified as the  (1) interim investigation, (2) RI, (3) data gaps investigation, and (4)
removal action investigation. 

The interim investigation, which was conducted between May and July 1999, was the
initial phase of the investigative fieldwork.  Based on the history of the Project Site and
the results of the interim investigation, several areas of interest were identified for
further investigation.  These areas of interest represented potential “release sites”
resulting from DOD-related activities at the Project Site (see Section 2.4).  The potential
impact of these sites, beyond the limits of each area of interest, was also studied
through investigation of the North Valley groundwater, South Valley wetlands sediment
and surface water, South Valley groundwater, and the McAllister Drive Land Bridge.

The second phase of fieldwork, the RI, was conducted in December 1999.  The RI was
designed to evaluate the nature and extent of COCs at the Project Site to the extent
necessary to adequately evaluate the proposed remedial action alternatives in the FS.

The data gaps investigation was conducted from February through April 2000.  Review
of the RI preliminary data identified a number of data gaps that needed to be filled prior
to completion of the RI.  Additional phases of the data gaps investigation were
conducted in June and August 2000.  The additional work filled data gaps observed
during review of data collected to date.

The removal action investigation for the North Valley Military Landfill was conducted in
May 2000.  This investigation could not be incorporated into any of the previous
investigations, as this investigation required potential OE removal in order to complete
the fieldwork, rather than potential OE avoidance, which was practiced during the
interim, RI, and data gaps investigations.  
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The RI/FS provides specific details on site contamination, including the areal extent of
contaminated soils, sediment, surface water, and/or groundwater, and describe
alternatives for remediation of soils.  The results of the RI are summarized in below.

2.7 REMEDIAL INVESTIGATION RESULTS

The results of the RIs are summarized below.

TNT Strips

Explosive compounds were detected in the soil at the TNT Strips area.  Other COCs
identified at the TNT Strips include TNT breakdown products (i.e., unknown
hydrocarbons) and combustion by-products (i.e., PAHs, dioxins/furans).  TNT has been
detected in the upper 2-1/2 feet of soil along the axis of TNT Strip #1 at concentrations
exceeding 100,000 milligrams per kilogram (mg/kg).  Maximum TNT concentrations in
the other four strips were no greater than 93,000 mg/kg..  Soil impacted with TNT at a
concentration of 10 percent by weight (100,000 mg/kg) or greater is classified as OE. 
At a depth of approximately 10 feet bgs, TNT concentrations are typically non-detect, or
at least below 16 mg/kg, a risk-based criterion acceptable for residential land use.  TNT
concentrations also decrease significantly away from the axis of the strips.  In general,
low concentrations of explosive compounds (16 mg/kg or less) were observed between
5 and 10 feet in the upslope direction, between 5 and 20 feet in the downslope direction
from the axis of the TNT Strips, and predominantly within the upper 2 feet of soil.  The
greater downslope impact is likely the result of downslope gravity movement of soil
and/or surface precipitation runoff.

Concentrations of TNT at 200 mg/kg have been detected in screening level results of
surficial soil northwest of the TNT Strips.  Concentrations of TNT less than 100 mg/kg
have also been detected in the surficial soil along the Ridge top above the TNT Strips
area near the project boundary.  TNT at 17 mg/kg or less has also been detected in the
soil/bedrock along the floor of the North Valley.  Figure 2-6 shows the estimated areal
extent of TNT in soil requiring remediation.

Howitzer Test Facility

Low concentrations (less than 100 mg/kg) of petroleum hydrocarbons in the motor oil
range, as well as unknown hydrocarbons (representing weathered fuels), have been
detected in the near-surface soil immediately adjacent to roads and areas historically
used for access and parking at the Howitzer Test Facility.  The source of these
petroleum hydrocarbons is unknown, but is assumed to be related to historical practices



2-34 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

THIS PAGE INTENTIONALLY LEFT BLANK





2-36 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

THIS PAGE INTENTIONALLY LEFT BLANK



Draft Environmental Impact Report 2-37
Tourtelot Remediation, Benicia, California

of oiling roads and parking areas for dust suppression, as well as non-uniform,
intermittent petroleum leaks from parked and moving vehicles.  

Low concentrations (less than 20 mg/kg) of petroleum hydrocarbons in the motor oil
range were detected at two locations, at depths of up to 10 and 20 feet bgs,
respectively.  The source of these hydrocarbons is unknown.  The only other COCs
detected at this site are low concentrations (less than 0.0055 mg/kg) of benzene,
toluene, and xylenes detected in one sample at 10 feet bgs in the vicinity of former
Buildings 540 and 542, and 1,2,3-trichlorobenzene and 1,2,4-trichlorobenzene detected
at low concentrations (less than 0.0016 mg/kg) in a near-surface sample in the same
general area.  Figure 2-7 shows the estimated areal extent of petroleum hydrocarbon-
impacted soil within the North Valley.

North Valley Military Landfill

Wood crates, pallet and packing materials, a crushed metallic structure, and OE scrap
were found in this disposal area.  Unknown hydrocarbons, volatile organic compounds
(VOCs), two dioxins/furans, and one pesticide were detected in the surrounding fill
material and at 2 feet bgs in the underlying soil.  No systematic distribution of these
compounds was observed.  Estimated low concentrations of two explosive compounds
(octahydro-1,3,5,7-tetranitro-1,3,5-triazine [HMX] at 0.26 micrograms per liter [µg/L] and
2,4-dinitrotoluene [DNT] at 0.66 µg/L), unknown hydrocarbons (less than 200 µg/L), and
one dioxin (1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin [OCDD] at 260 picograms per
liter [pg/L]) were detected in groundwater samples collected beneath this site.  None of
these compounds has been detected in the groundwater monitoring wells downgradient
of the North Valley Military Landfill.  The estimated areal extent of the landfill is shown
in Figure 2-7.  

Ammunition Renovation/Primer Destruction Site

Low concentrations (typically less than 75 mg/kg) of petroleum hydrocarbons in the
motor oil range, as well as unknown hydrocarbons (representing weathered fuels), have
been detected in both the near-surface and deeper soil (up to 10 feet bgs) near the
northwest end of the Ammunition Renovation/Primer Destruction Site.  Petroleum
hydrocarbons in the motor oil range (less than 100 mg/kg) were also detected at depth
(30 feet bgs) in the northeast corner of the site.  Although the source of the petroleum
hydrocarbons in this portion of the North Valley is unknown, it is assumed that they are
related to historical practices of oiling roads and parking areas for dust suppression, as
well as non-uniform intermittent petroleum leaks from parked and moving vehicles.
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Toward the southeast corner of the site, unknown petroleum hydrocarbons (up to
310 mg/kg) were detected in the near-surface soil, and petroleum hydrocarbons in the
diesel range were detected in the same area at concentrations of up to 630 mg/kg
between 17.5 and 22 feet bgs.  Two geophysical anomalies in this area have been
interpreted as possible underground storage tanks (USTs) and associated piping, and
are assumed to represent the source of the impact.  Figure 2-7 shows the estimated
areal extent of hydrocarbon impacted soil in the North Valley.

Dynamite Burn Site

No COCs related to the Former Benicia Arsenal activities were detected at this site. 
Soil from this site is believed to have been placed in the McAllister Drive Land Bridge. 

Flare Site

DOD activities at the Flare Site have resulted in elevated concentrations of five metal
compounds (antimony, barium, copper, lead and zinc) in the soil.  The metals and their
maximum detected concentrations are as follows:  antimony (150 mg/kg), barium
(20,000 mg/kg), copper (8,100 mg/kg), lead (7,600 mg/kg), and zinc (2,000 mg/kg). 
Dioxins/furans were also detected at a maximum concentration of 490 picograms per
gram (pg/g) (total tetrachlorodibenzo-furan [TCDF]).  Figure 2-8 shows the estimated
extent of impacted soil associated with the Flare Site.  Preliminary remediation goals
generated for these compounds in the RI/FS will be used to guide remediation in this
area.

Demolition Site #1

No COCs related to the Former Benicia Arsenal activities were detected at this site.

Demolition Site #2

No COCs related to the Former Benicia Arsenal activities were detected at this site.  In
addition, since no physical evidence or ordnance-related activities were found at this
site, the site was eliminated from further investigation.

Demolition Site #3

The only COC related to the Former Benicia Arsenal activities at this site detected in
shallow soil at concentrations exceeding the preliminary remediation goals was
mercury, at a maximum concentration of 2.1 mg/kg.  Figure 2-9 shows the estimated
areal extent of mercury-impacted soil associated with Demolition Site #3.
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South Valley Wetland/Sediment

The only COC detected in the wetland sediment at concentrations exceeding
preliminary remediation goals was mercury, at a maximum concentration of 11.3 mg/kg.

Surface Water 

Surface water at the Project Site has not been impacted by the Former Benicia Arsenal
activities.

Groundwater

North Valley Groundwater

Low-level and sporadic detections of petroleum hydrocarbons (34 µg/L to 860 µg/L)
and related compounds may indicate a slight impact to groundwater from the petroleum
hydrocarbon-impacted soils in the Ammunition Renovation/Primer Destruction Site and 
the Howitzer Test Facility.  The isolated low detections of explosive compounds
(0.17 µg/L to 4.9 µg/L) may also indicate groundwater impact from explosive-impacted
soil, downgradient of the TNT Strips.

However, it is considered that it is more likely that these low concentrations of
explosives are a result of the grab groundwater sampling technique used to collect the
samples from boreholes, test pits and seeps.  In fine grained soils, like those found at
the Project Site, this sampling technique can result in collection of samples containing
sediment (turbidity).  The laboratory analytical testing method for water samples is very
sensitive and would be affected by sediment even containing very low concentrations of
explosives.  Further supporting evidence is shown in the water sampling results from
wells in the North Valley in the area of and immediately downgradient of seeps and pits
where trace concentrations of explosives were detected.  Water samples to date from
these wells have not detected explosives.  The results from these wells are thought to
be representative of the North Valley groundwater because of the appropriately placed
well locations and because of the mature nature of the Project Site (i.e., DOD activities
occurred 40 to 56 years ago).  The wells installed at the Project Site have been
designed to reduce turbidity through a sand pack around the well casing and through
well development techniques.

Extremely low detections of one or more explosive compounds (less than 0.38 µg/L),
PAHs (less than 5.8 µg/L), VOCs (0.61 µg/L), and pesticides (0.0077 µg/L) were also
identified in grab seep samples from the North Valley.  Unknown hydrocarbons (less
than 200 µg/L) and extremely low detections of explosives (less than 0.66 µg/L), VOCs
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(0.67 µg/L), and dioxins (260 µg/L) were identified in grab water samples from beneath
the North Valley Military Landfill.  Excluding the hydrocarbons, except for one trace level
detection of one PAH in one well, these compounds have not been detected in
groundwater samples collected from the developed wells in the North Valley.

It is concluded that the North Valley groundwater has not been significantly affected by
DOD or other activities, and that there is no significant impact from subsurface
groundwater migration through the soil and underlying bedrock (via precipitation/
surface runoff infiltration) from the TNT Strips, Howitzer Test Facility, North Valley
Military Landfill, and Ammunition Renovation/Primer Destruction site.  The low-level and
sporadic detections of the compounds detected do not warrant further action. 

Ridge Stockpiles

No impact to soil from DOD activities was identified in this area of investigation.  The
low levels of petroleum hydrocarbons (less than 53 mg/kg) detected in the stockpiles
are typical of soil that has been handled by heavy earth-moving equipment.

McAllister Drive Land Bridge

No impact to soil from DOD activities was identified on the slopes in the lower portion of
the land bridge during the non-OE RI.  However, according to the analysis presented in
the RI/FS Report, soil from the Dynamite Burn Site is in the lower portions of the fill of
the land bridge (approximately 100 feet below the roadway surface).  It is not known if
the soil from the Dynamite Burn Site was chemically impacted.

2.8 PROPOSED SUPPLEMENTAL NON-OE INVESTIGATION AFTER SITEWIDE
OE POINT CLEARANCE

There are certain areas of interest that still lack full definition with regard to the extent of
COCs because these areas were initially characterized using avoidance field sampling
techniques.  Therefore, additional investigations are planned for these areas after OE
point clearance is completed (see Section 3 regarding detail of the OE point clearance). 
Characterization of these areas of interest, where the extent of impact has not been
fully defined, will be achieved through further soil and groundwater sampling as part of
remediation, and through excavation confirmation sampling to ensure the remediation
goals are met.  Details of the supplemental investigations will be presented in the Non-
OE RDD, which will outline the scope of work and the field sampling and analysis plans. 
Table 2-1 summarizes those areas of interest to be remediated and those where
supplemental investigations are planned.
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Table 2-1.  Summary of Remediation and Planned Supplemental Non-OE Investigation after OE Point Clearance
Page 1 of 5

Area of Interest
Outstanding
Issue When Issue is to be Addressed

Document that will present
Scope of Work Chemicals to be Considered

TNT Strips Lateral and vertical extent of
explosives impact associated
with TNT Strips (including
possible sixth strip identified
during the updated aerial
photographic review between
TNT Strip #3 and #4).

During remediation through
excavation confirmation sampling.

Details of excavation
confirmation sampling plan will
be presented in Non-OE RDD.

Explosives.

Lateral extent of explosives
impact to east beyond the
Project Site boundary.

During remediation through
excavation confirmation sampling.

Details of excavation
confirmation sampling plan will
be presented in Non-OE RDD.

Explosives.

Lateral and vertical extent of
contamination between TNT
Strip #4 and sample location
TNT-R-6.

During remediation through
excavation confirmation sampling.

Details of excavation
confirmation sampling plan will
be presented in Non-OE RDD.

Explosives.

Lateral and vertical extent of 
petroleum hydrocarbons,
nitrates, PAHs, and
dioxins/furans.

During remediation of TNT Strips
through excavation confirmation
sampling.

Details of excavation
confirmation sampling plan will
be presented in Non-OE RDD.

Ten percent of the confirmation
samples will be analyzed for
TEPHs, nitrates, and PAHs. Two
samples per strip will be
analyzed for dioxins/furans.

Howitzer Test Facility
Stockpile #3

Off-site disposal of stockpile
material.
Vertical extent of stockpile
material.

During remediation through
additional sampling of stockpile
material at a frequency required by
the disposal facility and
confirmation beneath stockpile
after removal.

Details of stockpile and
confirmation sampling plan will
be presented in Non-OE RDD.

Supplemental stockpile analyses
to be determined by the disposal
facility.

Confirmation sampling beneath
stockpile for chemicals identified
in the stockpiles (TEPH and
PAHs).  Ten percent of the
confirmation samples will also be
analyzed for the full suite of
metals.
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Table 2-1.  Summary of Remediation and Planned Supplemental Non-OE Investigation after OE Point Clearance
Page 2 of 5

Area of Interest
Outstanding
Issue When Issue is to be Addressed

Document that will present
Scope of Work Chemicals to be Considered

Ammunition Renovation/Primer
Destruction Site

Removal of possible UST (point
source)

Geophysical anomaly will be
investigated as part of site-wide
OE point clearance.

Details of site-wide OE point
clearance will be presented in
OE RDD.

TEPH as diesel and motor oil,
TEPH as kerosene, and TEPH
as gasoline, and BTEX. 

Area of the geophysical anomaly
will be excavated to determine the
existence of an UST.  If a UST is
identified, it will be removed in
accordance with the RWQCB
guidelines.  Additional investigation
will be performed including soil
boreholes or installation of
monitoring wells, if conditions
warrant.  Overexcavation will be
conducted as necessary to
achieve preliminary remediation
goals, and confirmation sampling
performed in accordance with UST
removal guidelines.

Details of UST removal
procedures and excavation
confirmation sampling plan will
be presented in Non-OE RDD.

Ammunition Renovation/Primer
Destruction Site Stockpile #1
and #2

Off-site disposal of stockpile
material.
Vertical extent of stockpile
material.

During remediation through
additional sampling of stockpile
material at a frequency required by
the disposal facility and
confirmation sampling beneath
stockpile after removal.

Details of stockpile and
confirmation sampling plan will
be presented in Non-OE RDD.

Supplemental stockpile material
analyses to be determined by
the disposal facility.

Confirmation sampling beneath
stockpile for chemicals identified
in the stockpiles (TEPHs and
PAHs).  Ten percent of the
confirmation samples will also be
analyzed for a full suite of
metals.

North Valley - General Extent of non-point-source
petroleum hydrocarbon impact to
soil in North Valley.

After OE point clearance. 
Additional soil boreholes to further
define lateral extent of non-point-
source petroleum hydrocarbons.

Details of sampling plan will be
presented in Non-OE RDD.

TEPHs.
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Table 2-1.  Summary of Remediation and Planned Supplemental Non-OE Investigation after OE Point Clearance
Page 3 of 5

Area of Interest
Outstanding
Issue When Issue is to be Addressed

Document that will present
Scope of Work Chemicals to be Considered

Ridge Area Stockpiles
1 through 9

Determine presence of VOCs. During remediation through field
screening techniques.

Details of soil sampling plan will
be presented in Non-OE RDD.

VOCs.

Downgradient Areas from
Dynamite Burn Site

Downgradient soil quality has
not been investigated.

During remediation through soil
sampling which will include soil
downgradient in the North Valley
and the drainage swale northeast
of the McAllister Drive Land
Bridge.

Details of soil sampling plan will
be presented in Non-OE RDD.

Explosives, TEPH, PAHs, 
PCBs, and one dioxin/furan
sample per borehole.

Flare Site Vertical and lateral extent of
metals and dioxins/furans.

Additional soil sampling to define
vertical and lateral extent
during remediation and through
soil boreholes and excavation
confirmation sampling.

Details of soil sampling and
excavation confirmation
sampling plan will be presented
in Non-OE RDD.

Metals (antimony, barium,
copper, lead, zinc).  The
confirmation samples will be
analyzed for a full suite of metals
including Strontium and
Perchlorate.  Five confirmation
samples will be analyzed for
dioxins/furans.

Demolition Site #1 Site not fully investigated due to
presence of a geophysical
anomalies.

After anomaly removal, additional
sampling will be performed at the
demolition site.

Details of sampling plan will be
presented in Non-OE RDD.

Explosives, PAHs, Metals.  If this
site is established as a
demolition site, ten percent of
the confirmation samples will be
analyzed for dioxins/furans

Demolition Site #3 Vertical and lateral extent of
mercury impact.

Additional soil sampling to define
vertical and lateral extent
during remediation and through
and excavation confirmation
sampling.

Details of soil sampling and
excavation confirmation
sampling plan will be presented
in Non-OE RDD.

Mercury.  Ten percent of the
confirmation samples will be
analyzed for dioxins/furans and
metals.
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Table 2-1.  Summary of Remediation and Planned Supplemental Non-OE Investigation after OE Point Clearance
Page 4 of 5

Area of Interest
Outstanding
Issue When Issue is to be Addressed

Document that will present
Scope of Work Chemicals to be Considered

McAllister Drive Land Bridge Additional sampling for
compounds of interest possibly
associated with a mobile
communications tower
previously situated in the borrow
area.  In addition, TNT will be
added to the list of explosives
analysis.

After OE point clearance. Details sampling plan will be
presented in Non-OE RDD.

Explosives (including TNT),
TEPH, PAHs, PCBs,
dioxins/furans.

1945 Disturbed Area on Ridge
northeast of McAllister Drive
Land Bridge

Assessment of disturbed area. After OE point clearance. Details of sampling plan will be
presented in Non-OE RDD.

All chemicals previously
identified for the Tourtelot
Remediation Project.

Unit D-1 Stockpile Characterize Unit D-1 area soil
stockpile.  Off-site disposal if
contaminated; use for backfill if
below preliminary remediation
goals.  If contaminated, collect
confirmatory samples below
stockpile.

After OE point clearance. Details of stockpile sampling and
confirmation sampling will be
presented in Non-OE RDD.

Explosives, TEPH, PAHs, PCBs,
dioxins/furans (if evidence of
burning), Metals (entire suite). 
Confirmation samples will be
analyzed for chemicals defined
during characterization.
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Table 2-1.  Summary of Remediation and Planned Supplemental Non-OE Investigation after OE Point Clearance
Page 5 of 5

Area of Interest
Outstanding
Issue When Issue is to be Addressed

Document that will present
Scope of Work Chemicals to be Considered

North Valley and South Valley
Groundwater/Seeps and
Surface Water

Need for further groundwater
data.

After OE point clearance. 
Additional groundwater monitoring
wells will be installed outside the
construction area to create well
pairs monitoring the alluvium/
colluvium and weathered bedrock,
respectively, at the west and east
ends of the North Valley and either
adjacent to, or downgradient of,
well MW-12 in the South Valley,
depending on the results of the
drainage swale sampling northeast
of the McAllister Drive Land
Bridge.

Monitoring will include sampling
North Valley and South Valley
groundwater, North Valley seeps
and subdrain, and South Valley
surface water.  Groundwater/
seep/subdrain monitoring will be
conducted on a quarterly basis
for a period of 1 year and on a
semiannual basis for an
additional 4 years.  Surface
water monitoring will be
conducted on a quarterly basis
for a period of 1 year.  Specific
details of the monitoring program
will be presented in Non-OE
RDD.

All chemicals detected with
concentrations above upgradient
levels in either the groundwater
or seeps at the Project Site will
be analyzed.

Sitewide Human health risk assessment
and ecological risk assessment.

After OE point clearance, non-OE
remediation, and prior to backfilling
of the remediated areas.

Chapter 7.0 of RI/FS with
specific details presented in
Non-OE RDD.

Human health and ecological
risks will be assessed for all
chemical constituents evaluated
in confirmation sampling, as well
as analytical results for other
areas where soil will remain in
place.

BTEX = benzene, toluene, ethylbenzene, and total xylenes
DNT = dinitrotoluene
MW = monitoring well
OE = ordnance and explosives
PAH = polyaromatic hydrocarbon
PCB = polychlorinated biphenyl
RWQCB = Regional Water Quality Control Board
RDD = remedial design document
RI/FS = remedial investigation/feasibility study
SVOC = semivolatile organic compound
TEPH = total extractable petroleum hydrocarbon
TNT = trinitrotoluene
UST = underground storage tank
VOC = volatile organic compound
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SECTION 3
PROJECT DESCRIPTION

3.0 INTRODUCTION

Section 15124 of the State CEQA Guidelines requires an EIR project description to
contain the following elements:

• Precise location map (see Figure 1-2)

• Statement of objectives

• General description of a project’s technical, economic, and environmental
characteristics

• Statement identifying the intended uses of the EIR and the agencies that will use
it to make decisions about the project.

Much of the information in this chapter is derived from the Site-Specific Health and
Safety Plan (SSHP) (Earth Tech, 2000a), Addendum I to the SSHP (Earth Tech,
2001c), the Southampton Development Grading Plan (Bissel and Karn, 1990), the Final
RI/FS report (Earth Tech 2001a), the revised final draft OE RDD including the OE
SSHP (as Appendix G) (Earth Tech, 2001b), the Technical Memorandum for Remedial
Investigation (Earth Tech, 2000c), and the draft RAP (California Environmental
Protection Agency, Department of Toxic Substances Control, 2001a).  These
documents are hereby incorporated by reference into this EIR, and the relevant
material from the RI/FS is summarized in Section 2, Description of Project Site.  Other
documents that are needed to complete the investigation and remedial measures,
which are required by the Order issued by DTSC on June 1, 1999 (Docket No. I/SE
98/99-011), have not been completed.  These documents include:

• Revisions to the Southampton Development Grading Plan, if required
• RAP
• OE RDD
• Non-OE RDD
• Covenant to Restrict Use of Property
• Operations and Maintenance (O&M) Agreement
• Implementation Report (includes the Post-Remediation Risk Assessment).
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3.1 PROJECT OBJECTIVES

The objectives of the project are as follows:

• Remediate the Project Site in a manner and to standards that would allow DTSC
to determine that all appropriate response actions have been completed, and
that no further removal/remedial action is necessary for the Project Site under
the Order issued by DTSC on June 1, 1999 (Docket No. I/SE 98/99-011).

• Remediate the areas of the Project Site that the Benicia General Plan
designates for residential or park use to a standard suitable to allow unrestricted
use of residential lots and the park..

• Remediate the other areas of the Project Site to a standard suitable for open
space use consistent with the City of Benicia General Plan and Zoning
Ordinance.

The areas intended for residential and open space use are shown on Figure 12-1.  In
order to meet these project objectives, the Tourtelot remediation will include
remediation of all detected OE and the identification, characterization, treatment, and
removal of soil containing contaminant concentrations exceeding the final remediation
goals.  The final remediation goals will be based on the human health and ecological
risk assessments that will be completed following remediation of contaminated soil. 
Broadly, site remediation will consist of several coordinated activities:

• Point clearance of all OE, OE scrap, and non-OE metallic debris from the entire
site.  

• Areawide clearance in order to assure clearance of OE from areas considered to
have a potential to contain OE that are planned for future residential use in the
South Valley and North Valley and on the Ridge, and to provide 14 feet of clean
crushed bedrock below final site grades in future residential areas, except where
fill overlies clean bedrock.

• Excavation, treatment as needed, transportation, and suitable off-site disposal of
contaminated soil requiring remediation.
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   3.2 PROJECT TECHNICAL, ECONOMIC, AND ENVIRONMENTAL
CHARACTERISTICS

The following description of the project’s technical, economic, and environmental
characteristics is derived from the recommended remediation alternative, the proposed
project, Alternative 5, which is presented in the RI/FS report, has been incorporated by
reference. 

3.2.1 Institutional Controls

Institutional controls will be applied to portions of the Project Site through a Covenant to
Restrict Use of Property. The institutional controls will apply to the streets and other
paved areas in the portion of Unit D-1 that is within the boundaries of the Project Site,
the currently paved portion of the McAllister Drive Land Bridge, and parcels in the North
and South Valleys that are designated in the City of Benicia’s General Plan as open
space (excluding an open space area in the North Valley which is designated for use as
a park). The park site will be graded by making 20 to 50 foot cuts into bedrock and
therefore will be OE-free.

Appendix B contains a draft version of a Covenant to Restrict Use of Property that will
be used to implement the institutional controls.  The Covenant sets out the
environmental restrictions that will apply to the affected areas and specifies procedures
that will be required for "Excavation Activities" (as defined in Appendix B).  Excavation
activities would only be conducted using UXO technicians support.  The Covenant
includes provisions that limit the ability of the owners of the restricted areas to change
the land use designation or zoning of a restricted area if the change would be
inconsistent with the restrictions imposed by the Covenant.  After it is finalized and
approved by DTSC, the Covenant will be executed and recorded in the Office of the
Recorder, County of Solano, State of California.  Once recorded, the Covenant will
permanently apply to the restricted areas. 

3.2.2 Ordnance and Explosives Clearance Definitions

As used in this document, the term “surface clearance” refers to an OE cleanup
approach that locates and removes individual OE, OE scrap, and metallic items that are
visible on the surface; “point clearance” refers to an OE cleanup approach that locates
and removes individual OE, OE scrap, and metallic items generally using hand
excavation techniques.  Areawide clearance is defined here as the excavation and
removal of soil above bedrock to ensure removal of OE in future residential areas.
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Areawide clearance will be conducted in areas of the Project Site that are within (1) a
future residential area; (2) an area that contains OE or is considered to have a potential
to contain OE; or (3) a 200-foot radius of an OE item that is in an area not otherwise
considered to have a potential to contain OE.  

Geophysical scanning to locate anomalies will be performed in conjunction with
areawide clearance.  As soils are excavated in project areas requiring areawide
clearance, it will be scanned in lifts as it is being removed, and it will be scanned again
as it is placed in the North Valley.  Any anomalies encountered will be removed using
point clearance.  As more fully set out in the revised final draft OE RDD, two
consecutive, clear lifts (lifts that do not contain OE, OE scrap or evidence of OE) must
be found before geophysical scanning of deeper lifts may be discontinued.

In determining what areas of the Project Site are considered to have a potential to
contain OE, it will initially be presumed that any soil area within the project boundaries
has a potential to contain OE.  After completing the point clearance and quality
assurance (QA)/quality control (QC) work summarized below, the data will be
evaluated, as described in Section 3.3.5.3.  As a result of the evaluation, some areas
within the Project Site may be noted as not having a potential to contain OE, and the
scanning steps and removal in lifts may be eliminated in those areas. 

3.2.3 Summary of Project Steps

The project steps to implement the proposed project are summarized below.  Details
regarding these activities are presented in Sections 3.3.2 through 3.3.5.

3.2.3.1 Point Clearance, Areawide Clearance, and Related Activities.

The sequence of project activities has been planned to perform the Tourtelot
remediation efficiently, while maintaining strict adherence to ensuring the health and
safety of both project personnel and the general public.  Figure 3-1 presents the sector
boundaries established for the proposed project.  Sectors are used to identify areas of
similar topographic characteristics and OE clearance requirements in order to facilitate
the staging of project cleanup activities.  The major activities of the project that are
listed below may proceed at a different rate, or in a different sequence, depending on
the sector.  
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1 Complete surface preparation activities across the
Project Site including vegetation clearance, internal
fence removal, and setting of grid stakes. 
Concurrent with site preparation is removal and off-
site disposal of construction debris from debris
stockpiles.

2 Complete surface clearance activities across
Project Site.

3 Geophysically map, process data, and mark
anomaly sources.

4 Start point clearance activities across the Project
Site.

5 Conduct point clearance of stockpiles in the North
Valley, Ridge, and Unit D-1 areas.

6 Repeat process in Steps 4 and 5 across the Project
Site as a QA/QC. 

7 Repeat process in Steps 4 and 5, as necessary, in
those grids that were identified during the second
100-percent geophysical mapping as still containing
OE or OE scrap.

8 Conduct areawide clearance of the south slope of
the South Valley after completion of QA/QC scan of
Sectors 1 and 3.

9 Complete non-OE soil remediation; complete
human health and ecological risk assessments.

10 Evaluate point clearance data to assess whether
there are any areas on the Project Site that are not
considered to have a potential to contain OE.

11 Prepare North Valley to accept fill (including
areawide clearance, if required).

12 Move stockpile soils from  the Ridge into the North
Valley, and scan the soils as they are being placed.
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13 Conduct areawide clearance of portions of the
Project Site that meet the criteria for areawide
clearance as described in Section 3.3.5.3; perform
scanning and point clearance of these soils before
excavation (first lift will have already been scanned)
and as they are being placed in the North Valley.

14 Place and compact crushed bedrock fill over
areawide cleared soil.

Additional information concerning point clearance, areawide clearance, and related
activities is contained in Sections 3.3.3, 3.3.4, 3.3.5, and 3.3.6.  

3.2.3.2 Remediation of Contaminated Soil.

Remediation of contaminated soils includes removal of soil from areas of the Project
Site that are found to contain concentrations of substances exceeding preliminary and
final remediation goals.  These areas may include the TNT Strips, Flare Site,
Demolition Site  #3 and associated areas, and stockpiles in the Ammunition
Renovation/Primer Destruction Site and Howitzer Test Facility (Stockpiles #1, #2, and
#3).  Other areas may be added if soils with concentrations of substances exceeding
preliminary remediation goals are found.

As potentially chemically contaminated soils are excavated, they will be kept separate
from uncontaminated soil and bedrock using separator materials such as plastic
sheeting.  Alternatively, the soil will be loaded directly into trucks for transport off site.  
Chemically contaminated soils above the preliminary remediation goals will be removed
from the Project Site and disposed of at suitable landfills.  Details concerning
remediation of contaminated soil are contained in Section 3.3.4.

3.2.3.3 Time Table for Remedial Activities. 

The estimated time-phased schedule for completion of major project activities is
provided in Figure 3-2.  A summary of the project resources by month, including the
average number per day of personnel and equipment, and the total estimated operating
hours, is provided in Table 3-1.  The schedule and summary of project resources
assume that all soils in future residential areas will require scanning and removal in lifts
to bedrock, or until two clear scans are obtained.  As described in Section 3.3.5.3, it
may be determined that only some of the future residential areas will require such
measures.  
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The hours of operation for project activities will be from 7:00 a.m. to 5:30 p.m. on
weekdays.  If it is necessary to conduct activities on weekend days, the hours of
operation will be 8:00 a.m. to 5:00 p.m.  Grading activities will be conducted in
accordance with the City of Benicia Grading Ordinance (Section 15.28.130B), which
specifies that grading activities are limited to the hours between 7:00 a.m. and 6:00
p.m., Monday through Saturday.  It may be necessary to perform maintenance on
equipment at the Project Site after these working hours up until 10:00 p.m.  Proposed
project clearance and remediation activities will be interrupted during hazardous
weather conditions such as heavy rain, high winds, or when lightning occurs within
5 miles of the Project Site.

Currently, the point clearance OE field activities are expected to begin following
certification of the final EIR and approval of the RAP by DTSC.  The OE point clearance
and QA/QC activities will be completed on a sector-by-sector basis.  Phasing of the OE
remediation is designed such that the Unit D-1 area (Sectors 1 and 2) of the Project
Site (an area previously graded adjacent to Rose Drive) and a buffer area on the north
side adjacent to Unit D-1 (Sector 3) will be completed first (see Figure 3-1).  The buffer
area is designed to ensure that safety zones associated with the remediation of the
remainder of the Project Site may be enforced without encroaching on the Unit D-1
area.

3.2.4 Project Roles and Responsibilities

DTSC is the lead regulatory agency for the project.  As such, DTSC is responsible for
the final review and approval of all documents related to the investigation and
remediation of the Project Site.  USACE, through the Support for Others Program, will
provide technical oversight of the QA and site safety of the Project Site.  USACE will
review and provide recommendations concerning all plans and procedures for OE
clearance activities, provide an on-site Site Safety Specialist to observe all field
operations, and provide Site Geophysicists to review all aspects of the geophysical
mapping, data processing, and will have the same role, responsibility, and authority as
during an OE remediation for a federal site.  This includes work stoppage, if required, to
ensure safety of OE operations.  The City of Benicia has contracted with USACE
through the Support for Others Program, and will arrange USACE support under that
program.  The City of Benicia will also be required to issue permits for the project as
described in Section 3.4.  Granite and USACE are responsible for coordinating with
DTSC on the project approach and technical issues. 
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Table 3-1.  Project Resources by Month
Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Month 13 Month 14 Month 15 Month 16 Month 17 Month 18 Month 19

Resource
Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Avg./
W.D.

Tot.
Est.
O.H.

Project
Personnel

128 62 92 97 120 45 45 25 17 17 27 27 17 25 25 25 25 25 25

Scraper (21
cy)

1 32 2 320 2 416 4 640 2 352 2 80 2 80 2 16 2 32 14 2240 14 2240 14 2240 14 2240 14 2240 14 2240

MPA MTADS
(a)

8 9 8 8 13 11 6 4 3 3 4 4 3 4 3 3 1 1 1

Wheeled
MTADS (a)

1 1 1 1 1 1

Bulldozer
(105 hp)

3 288 1 32

Bulldozer
(300 hp)

1 8 1 80 1 104 1 160 1 88 1 20 1 20 1 4 1 8 4 640 4 640 4 640 4 640 4 640 4 640

Dump Truck
(12 cy) 

20 1776 6 1104 6 1008

Dump Truck
(20 cy) 

10 720 12 1280 5 200 8 880 10 1520 10 1680 10 240

Wheel-
mounted
Backhoe (3/4
cy)

2 136 2 96 1 48 1 32 1 16 1 24 1 24 1 8

Tractor with
mower, disc,
or ripper

3 528 1 120 1 48 1 16 1 16

Notes: (a) MTADS units are not motorized; therefore, Tot. Est. hours of operation are not required.
Avg. = average
cy = cubic yard
Est. = Estimated
MPA = Man-Portable Array
MTADS = Multisensor Towed-Array Detection System
O.H. = Operation Hours
Tot. = Total
W.D. = Work Day
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Granite’s Project Coordinator will keep all parties informed of QC issues and the
progress of operations.

Earth Tech or other qualified contractors will act as general contractor(s) during the
remediation of the Project Site.  The general contractor will provide project teams with
specific technical management capabilities and qualifications to perform the contract
work.  The project organization will ensure that all project objectives are met in a timely
and cost-effective manner.  The Department of Defense Explosive Safety Board
(DDESB) will review and approve an Explosives Safety Submittal (an appendix to the
OE RDD) that summarizes OE remediation activities for the site, as described in the OE
RDD, to ensure that appropriate safety criteria will be employed during OE removal
operations.  Roles and responsibilities of key personnel to be involved in remediation of
OE are outlined in Table 3-2.  

3.2.5 Public Health and Safety

A detailed SSHP (Earth Tech, 2000a, 2001b [Appendix G], 2001c) has been prepared,
which provides strict safety procedures for all site activities so that all phases of site
remediation are conducted in compliance with applicable safety regulations.  These
safety procedures include the establishment of a secured exclusion zone around the
work area to provide safety to project personnel and the public during soil remediation
activities.

3.2.5.1 Minimum Separation Distance.

During surface clearance and excavation of subsurface anomalies and other invasive
OE clearance activities, a Minimum Separation Distance (MSD) will be implemented
and enforced.  The MSD is the distance beyond which nonessential personnel,
including the public, withdraw for safety purposes.  The MSD is based on an accidental
detonation of the most probable munition (MPM) to be encountered at the site.

The first step in the evaluation of the MSD is to determine the MPM for each portion of
the Project Site.  The second step is to determine whether to enforce the maximum
fragmentation distance for this item as the MSD, or whether it is appropriate to use an
MSD less than the maximum fragmentation distance based on the calculation
procedures in CEHNC-ED-CS-S-98-2.  The maximum fragmentation distance is the
maximum distance a fragment is expected to travel from a ground surface detonation in
which no engineering controls were used.  The maximum fragmentation distance varies
among types and sizes of OE.  This determination is based on site-specific information
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Table 3-2.  OE Personnel Roles and Responsibilities
Role Responsibilities

Project Manager • Develops and implements work plans
• Identifies needs and resources
• Provides direction for technical support staff
• Coordinates identification, resolution, and promulgation of

technical issues
• Maintains close communication with city, state, and

federal agencies

Senior UXO
Supervisor

• Manages on-site UXO manpower and equipment
necessary to safely conduct OE operations

• Directs OE clearance activities
• Enforces work plan adherence

Site Safety Officer • Implements and enforces OE safety and health
requirements

• Investigates injuries, illnesses, accidents, incidents, and
near misses

• Provides safety training and briefings

Geophysicist • Manages the collection of geophysical data, identifies
anomalies, and marks locations of anomalies to be
investigated by OE clearance teams

• Provides consultation, as needed, relative to the conduct
of the field investigation and resolves questions/problems
relating to the proper function of the geophysical
instrumentation used

• Performs field data QC, including oversight of data
downloading, field survey documentation, and data
tracking

UXO Technicians • Safely conduct site OE operations
• Perform surface and subsurface clearances as directed
• Perform maintenance of OE-related equipment 

USACE
Representative

• Provides site safety oversight of all OE remedial activities

Independent QC
Contractor

• Provides QA of OE remedial activities

OE = ordnance and explosives
QA = quality assurance
QC = quality control
USACE = U.S. Army Corps of Engineers
UXO = unexploded ordnance
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regarding the types of ordnance items that could be, or have been, encountered within
an OE clearance area.  

In the South Valley, the MPM recommended by USACE was an unfired 37mm fuzed
projectile.  For the Ridge area and the North Valley, the recommended MPM was an
unfired 60mm mortar.  Both items have an MSD of 200 feet.  Figure 3-3 depicts the
MSD area.

MSD calculations, which were based on an accidental detonation scenario for an
unfired 37mm fuzed projectile and an unfired 60mm mortar, were prepared in
accordance with USACE methods for calculating range to no more than one hazard
fragment per 600 square feet (CEHNC-ED-CS-S-98-2).  DDESB has developed
procedures to determine the appropriate MSD for intrusive OE activities.  These
procedures include a qualitative and quantitative evaluation to determine the
appropriate MSD for an OE clean up project.  

An MSD based on CEHNC-ED-CS-S-98-2 calculation procedures (reduced MSD)
results in a risk to persons and property remaining within the area between the reduced
MSD and the maximum fragmentation distance in the very unlikely event of an
accidental detonation of an OE item on the ground surface.  This risk has been
previously accepted by USACE on this site (during the EE/CA investigation), on other
areas of the Former Benicia Arsenal (during the EE/CA investigation), and is being
used on USACE's cleanup of portions of the Former Benicia Arsenal.  A reduced MSD
has also been used on other sites throughout the country having similar conditions.

Use of a reduced MSD is recommended by USACE.  It results in significantly fewer
impacts to the adjacent neighborhoods because there would be reduced numbers of
residents requiring mandatory, temporary relocation.  Using the reduced MSD allows
residents outside the MSD area to make voluntary choices regarding temporary
withdrawal when intrusive OE clearance work is going on.  The Minimum Separation
Area Notification and Implementation Plan (Appendix G) details how residents within
and outside the reduced MSD will be notified in advance about the schedules and
areas of work.  Reducing the number of mandatory relocations will result in the Project
Site being cleaned up sooner.

If, during the course of OE removal activities, it is determined that a different MPM is
appropriate, then the MSD shall be revised accordingly.    It is not expected that any
MSD will exceed 450 feet (see Figure 3-3).  Information on the various potential MSDs
is presented in Appendix F.
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3.2.5.2 Minimum Separation Area.

When the MSD encompasses homes or businesses, a Minimum Separation Area
(MSA) will be designated for the affected area.  Because OE clearance activities will be
conducted over the entire Project Site up to the site boundary, the MSA may
encompass any area within the MSD of the Project Site boundary.  Figure 3-4 shows a
typical daily mandatory withdrawal area.  The total number of homes affected, the
number of which may be affected by road closures, and the maximum number of
homes on a given day for potential MSDs are presented in Appendix F.  Identification of
residents who reside in the MSA will be made by the Site Safety Officer (SSO) in
consultation with the Project Manager.  Residences and businesses within the MSA will
need to be vacant during surface clearance and intrusive OE clearance activities within
the MSD distance; however, building occupants will be able to return to their
homes/businesses at the end of each work day.  It is anticipated that occupants of
residences along the rim of the South Valley and west end of the Ridge will need to
temporarily vacate their homes/businesses during working hours at some point during
surface clearance and removal activities.

Trained safety personnel will oversee the withdrawal from the MSA and restrict re-entry
during clearance work hours.  The Project Manager will provide the trained safety
personnel with the anticipated dates of withdrawal, the areas falling within the MSA, and
general withdrawal and relocation procedures prior to the start of project activities.  At
the beginning of each work day, the assigned personnel will visit each affected
residence within the MSA, look for signs of anyone being present, and ring the door
bells.  If any unauthorized person is determined to be within the MSA, they will be
asked to depart the area, and clearance work will not begin until they have left the MSA. 
The safety personnel will also post signs or erect barriers to close affected streets and
walkways to restrict unauthorized entry into the MSA.  Personnel will be stationed in
appropriate locations outside the MSA to monitor activities continuously during the
clearance workday.  In the event that unauthorized person(s) enter or are found within
the MSA, clearance activities will be halted until the area is cleared.  The number of
safety personnel required to assist with the withdrawal is not expected to exceed 20.

There are no business structures situated within the expected MSA; however, the MSA
does encompass exterior areas of some businesses.  The affected business owners
will be informed that intrusive OE clearance work will be performed, and that activities
outside of their structures may be restricted.  If the MSA must be enlarged, it may
encompass business structures.  Occupants from an individual residence or business
within an MSA should not have to be displaced for more than 4 to 8 consecutive
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work days.  Occupants will be displaced for approximately 1 day, a few weeks prior to
subsurface clearance.  In order to complete surface clearance, point clearance, the
QA/QC process, and areawide clearance, occupants of an individual residence will
need to be displaced on more than one occasion.

3.2.5.3 Hospitality Center and Implementation Plan.  

A Hospitality Center, which will be established for occupants of residences/businesses 
required or electing to withdraw from their homes/businesses during the day, will
provide refreshments and the use of telephones and other amenities.  The Hospitality
Center will be situated at the Best Western Heritage Inn at 1995 E. Second Street in
the City of Benicia (Figure 3-5).  This location is close to the local schools and
residences; it has sufficient conference room space for the number of persons that are
expected to utilize this facility.  Directions to the Hospitality Center and personnel to
contact for additional information will be provided in the Withdrawal and Relocation
Notice that will be provided to residents/businesses within the MSA.  Transportation
between the MSA and the Hospitality Center will be provided for those who need it.  

Granite will have a representative available to coordinate all issues related to the
Hospitality Center.  Granite will work closely with the school and local residents/
businesses to address issues related to the mandatory and voluntary relocations during
fieldwork hours.  These issues will include coordination of transportation of children who
live within the MSA to the Hospitality Center after school hours, and the potential need
for adult supervision at the Hospitality Center.  A Minimum Separation Area Notification
and Implementation Plan has been prepared to ensure the safety of the public
(Appendix G).

Notification will be given to both public and supporting agencies regarding project
activities.  USACE will also be included in that notification.  The general schedule of
activities for informing the public, USACE, and supporting agencies is as follows:  

• A newsletter will be distributed to the residents/businesses within the MSD
approximately 60 days prior to any clearance activity.

• The City of Benicia, the Benicia Fire Department, the Benicia Police Department,
and the Community Advisory Group will be briefed approximately 30 days prior to
designation of an MSA, the anticipated dates of withdrawal, the addresses falling
within the MSA, and general withdrawal and relocation procedures.
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• A workshop will be held approximately 30 days prior to clearance activities to
provide area residents/businesses with information.

• Notices of the dates and times of the required withdrawal and relocation
information (the Withdrawal and Relocation Notice) will be distributed to each
residence/business within the MSA approximately 30 days in advance of the
scheduled withdrawal and relocation.  Reminder notices will be distributed
approximately 10 days and again 72 hours prior to clearance activities.  It is
anticipated that residents/business occupants will be required to withdraw from
their homes/businesses from 8:30 a.m to 5:00 p.m. on the scheduled dates.

• In the event changes to the schedule become necessary following the 72-hour
reminder, residents/business owners will be encouraged to call the 24-hour
information telephone line or check the project web site to make sure the
planned withdrawal is still on schedule.

• Regular updates will be given to the City of Benicia, the Benicia Fire Department,
and the Benicia Police Department throughout the period that clearance activities
are being conducted.  These updates will include the specific areas scheduled to
be within the MSA in upcoming activities and any roads or other public facilities
that would be closed during the clearance activities.

• On the evening prior to the planned withdrawal, Granite’s representatives will go
door-to-door in the MSA to remind residents about the next day’s activities and to
address any special needs.  

The SSO will pass information from the OE RDD and Minimum Separation Area
Notification and Implementation Plan (i.e., required withdrawal distances, length of
withdrawal time, OE work schedule) to local City of Benicia safety officials.  The MSA
Notification and Implementation Plan and the SSHP (Earth Tech, 2000a) will include,
but not be limited to, the following tasks:

• Notification of affected individuals
• Establishment of clearly marked security boundaries
• Procedures to ensure all affected residents are out of their homes
• Perimeter control of the established area by authorized personnel
• Traffic control procedures
• Communication procedures.
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A public information telephone line will be established and maintained to provide
updated information on project activities.  The telephone line will also allow residents
and business owners to express concerns or ask questions regarding project activities. 
Residents and business owners near the Project Site will be informed of and notified to
call the telephone line, rather than contact the police or fire department, in the event of
a nonemergency, project-related question or concern.

3.2.5.4 Emergency Contingency Plan.  

In the event of an accidental detonation, the emergency contingency plan in the SSHP
will be followed (Earth Tech, 2001b [Appendix G]).  Work will halt immediately, and all
personnel will move out to a safe distance but no closer than the MSD.  The public
information telephone line will be updated to indicate that an accidental detonation has
occurred.  The Occupational Safety and Health Administration (OSHA) and USACE will
conduct an evaluation of the incident, and the results of the investigation will be made
available to the public on the public information telephone line. 

3.2.5.5 Air Monitoring.

Air monitoring will be conducted to identify if air emissions produced during project
activities exceed air quality standards and present a health and safety concern.  
Monitoring for particulate matter equal to or less than 10 microns in diameter (PM10) 
and metals will be conducted during all intentional detonations. (Intentional detonation
procedures are described in Section 3.2.6.3 and 3.2.6.4.)  Monitoring for PM10 will also
be conducted during excavation of contaminated soils at the Flare Site, Demolition Site
#3, TNT Strips, and other areas containing contaminated soils with chemical
concentrations exceeding preliminary remediation goals.  Air monitoring will be
conducted at one location upwind and two locations downwind of the activity. 
Monitoring results will be used to verify that air emissions do not exceed standards.  In
the event testing of the samples reveals that a standard was exceeded, project
activities will be reevaluated and modified to ensure that additional exceedences do not
occur. 

3.2.6 Ordnance and Explosives Handling Procedures

The proposed project includes locating and recovering anomalies; identifying these
items as OE, OE scrap, or non-OE metallic items; and disposing of them.  The process
for handling OE, OE scrap, and non-OE metallic items is described in the following
subsections and is presented in Figure 3-6.  An SSHP has been prepared, and contains
detailed information relating to emergency response, responsibilities of field staff, and
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worker safety (Earth Tech, 2001b [Appendix G]).  A general description of OE handling
procedures is provided below.  A copy of the detailed Standard Operating Procedure for
the disposition of OE is provided in Appendix E.

3.2.6.1 Identification of Anomalies.

OE clearance crews will identify recovered anomalies as non-OE metallic items, OE
scrap, or potential OE.  OE scrap includes those items that are fragments of functioned-
as-designed ordnance, or intentionally destroyed ordnance, and that contain no
explosives or other items of a dangerous nature.  OE scrap is inert and does not pose a
safety risk.  An item is determined to be OE scrap if it can be visually inspected for the
presence of explosives from all sides and no explosive material is present.  An item
may also be determined not to contain explosives and to be OE scrap using other
procedures in accordance with USACE standard protocol.  If it cannot be determined
whether explosives are present, the item is handled as potential OE.  All potential OE,
which is  suspected of having the potential to function (i.e., contains explosives), will be
flagged for the demolition team.  OE clearance crews will not handle potential OE
beyond making an initial determination.

3.2.6.2 Determination of Safe to Move.

The demolition team will inspect all flagged potential OE.  If the item is determined to be
OE rather than OE scrap, the demolition team will then determine if the OE item is safe
to move.  The inspection will be directed by the Senior UXO Supervisor (SUXOS) in
conjunction with the SSO.  The SUXOS will be a graduate of the Naval School EOD
Training Program or have equivalent training, and will have a minimum of 15 years of
experience.  This determination will be based on the experience, training, and
knowledge that is required by federal agencies for the positions these personnel hold.
OE items that are armed and damaged, or whose status cannot be safely evaluated
due to deterioration, positioning, etc., will not be considered safe to move and will
require in-place disposal by detonation (blow in place [BIP]).  OE items that are unfired
and not damaged may be considered safe to move.

3.2.6.3 Disposal of Safe to Move Ordnance and Explosives Items.

Items that are determined safe to move will be relocated by the demolition team to a
Bureau of Alcohol, Tobacco, and Firearms (ATF) Type II explosive storage magazine
that will be kept on site in the North Valley.  A permit under Article 77 of the City of
Benicia Fire Code has been obtained from the City of Benicia Fire Department for the
storage of recovered OE items within the magazine.  Placement and care of the
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magazine will follow ATF guidelines for the storage of HE.  Recovered items will be
stored until they are either explosively or mechanically expended.  The duration of time
that OE items will be stored is dependent upon the number and type of OE recovered,
the storage capacity of the on-site magazine, and Resource Conservation and
Recovery Act (RCRA) storage requirements (typically 90 days).  All OE items will be
properly disposed of by completion of remediation activities.  These items will be
destroyed by detonation in a contained demolition device (e.g., blast chamber) that will
be in the North Valley, a safe distance away from the storage magazine, businesses,
and residences.

Detonation of OE items in the blast chamber will be conducted as needed.  The blast
chamber is truck portable.  If the OE item’s explosive weight is too large to be safely
contained in the blast chamber (see Appendix E), it will be destroyed in a lined,
designated demolition pit situated in the North Valley with USACE-approved
engineering controls.  The demolition pit will be approximately 10 feet in diameter and
3 feet deep.  The pit will be lined with visquene or a similar material, and filled with sand
or native material.  The OE to be destroyed will be placed in the center of the pit,
prepared for disposal, and a USACE-approved engineered control structure consisting
of sand bags will be constructed around the OE item.  After the OE item is destroyed,
the sand bags and debris from the OE item will be removed.  The demolition pit will be
inspected and repaired, as necessary, after each use.  After all OE items have been
destroyed, the demolition pit will be removed.  Soil in the area where the demolition pit
is situated will be sampled to assess whether there are any impacts to soil quality.  If
the soil is impacted, it will be removed and disposed of at an appropriate off-site landfill. 
Air monitoring will be performed, as described in Section 3.2.5.5. 

3.2.6.4 Blow-In-Place Procedures.

If an OE item cannot be moved, it will be blown-in-place.  BIP procedures will generally
be performed between 9:00 a.m. and 3:00 p.m., Monday through Friday.  Detonations
will not be conducted during days of low cloud cover or temperature inversions, which
could amplify noise associated with detonations and adversely affect local residences. 
Standard USACE demolition procedures will be used.

In all cases, disposal operations will be performed by safely detonating or treating the
items using proven and approved engineering controls to control/minimize hazards of
blast and fragmentation.  Engineering controls include USACE-approved methods such
as sandbagging, surrounding the area with tires, use of blast shields, and covering the
area with soil.  Air monitoring will be performed, as described in Section 3.2.5.5.
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3.2.6.5 Handling of Explosives.

Explosives required to detonate OE encountered on site will be purchased from and
delivered to the site by a local vendor, and managed in accordance with applicable
federal, state, and local regulations.  Explosives will be transported onto the site as
shown in Figure 3-7.  Access to the site from Interstate (I)-680 will be via Lake Herman
Road, East Second Street, and Rose Drive to the site access point at McAllister Drive.  

The access route, which enters the Project Site at the east end of the North Valley
(designated as the Alternate Route on Figure 3-7), will be used instead of the Rose
Drive route if access through the property is granted by the adjacent property owner. 
Either route minimizes transport through residential areas.  Transport of explosives will
be conducted in accordance with federal Department of Transportation (DOT)
requirements in 49 Code of Federal Regulations (CFR) for the transport of hazardous
substances and other applicable state and local laws.  Trucks will be driven by drivers
with commercial hazardous materials driver’s licenses and will be properly placarded. 
Explosives will be brought on site only as needed to detonate OE encountered on site. 
No explosives will be stored on the Project Site.  

3.2.6.6 Disposal of Ordnance and Explosives Scrap and Non-Ordnance and
Explosives Metallic Debris.

All OE scrap and non-OE metallic debris will be picked up, deposited in a collection
vehicle, and transported to a designated on-site holding area where it will be recorded,
segregated, and stored in 55-gallon steel drums that will be locked and sealed.  OE
scrap and non-OE metallic debris will be disposed of in accordance with federal, state,
and local requirements.  OE scrap will be inspected by the demolition team to ensure
that no explosive capability exists.  Items that appear to be OE but are determined to be
inert, such as practice rounds free of explosives, may require demilitarization or venting. 
Any OE scrap that requires venting/demilitarization procedures will be processed using
the OE Process Flow Chart (see Figure 3-6) as a guide.  Venting and demilitarization
processes may include detonation or burning.  Venting involves remote opening or use
of explosives to verify that it is free of explosive material.  Demilitarization involves the
mutilation, cutting, crushing, scrapping, melting, burning, or other alteration of military
equipment or materiel in order to prevent it from being used for its originally intended
purpose.  Venting and demilitarization will be conducted in the contained demolition
device.  Percussion primers that have not been impinged on cartridge cases and mortar
fin assemblies that have been otherwise completely expended due to past demolition 
procedures, and which can be determined not to contain explosives using USACE
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standard protocols, will be designated as OE scrap.  These primers will be mechanically
impinged to ensure that they are expended prior to off-site disposal.

Upon certification of OE scrap as nonexplosively contaminated and nonexplosive, the
OE scrap will be disposed of in accordance with federal, state, and local requirements. 
All OE scrap will be visually inspected and certified by the demolition crew.  After the
OE scrap has been certified, it will immediately be deposited in 55-gallon steel drums
that will be locked and sealed.  Each drum will be certified in writing by the SUXOS and
the Demolition Supervisor using the following statement, “I certify that the property
listed herein has been inspected by me and, to the best of my knowledge and belief,
contains no items of a dangerous nature.”

3.3 PROJECT ACTIVITIES

The main phases of the proposed project activities include:

• Project mobilization

• Surface preparation and clearance

• OE point clearance including geophysical investigation and mapping

• Remediation of chemically contaminated soil

• Grading, including point clearance grading, areawide clearance grading, and
grading in areas not requiring areawide clearance.

3.3.1 Project Mobilization

The project mobilization effort involves transportation of people and equipment to the
Project Site, set-up of the Command Post, and preparation for the commencement of
fieldwork.  Personnel arriving during the mobilization phase include project
management staff, survey crews, and vegetation clearance crews.  

Mobilization of management personnel, survey crews, vegetation removal crews,
geophysical investigation crews, and OE clearance crews will be staggered based on
task start dates (see Figure 3-2).  The management staff will consist of a Project
Manager, SUXOS, SSO, and Site Geophysicist.  Specialists will be on site to provide
escort duties on the first day of fieldwork.  All OE demolition activities will be performed
by the demolition team, as described in Section 3.2.5.  The demolition team is
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responsible, with oversight by USACE, for the disposal determination of potential OE
items and their transport and demolition.

3.3.2 Surface Preparation and Clearance 

The surface preparation clearance phase includes vegetation clearance, removal of
internal fencing, disposal of construction debris, and location and marking of survey
grids to track the progress of OE point clearance activities.  In order to prepare the site
for surface clearance activities, the area will be cleared of vegetation to a height of
6 inches or less.  The majority of the vegetation will be removed by mechanical means
(e.g., self-propelled and/or tractor-pulled mowing equipment).  Some portions of the
wetlands in the South Valley cannot be accessed by mechanical equipment, and will be
cleared by a six-person crew using gas-powered weed cutters (see Section 3.3.3.4). 
Brush clearing supervisors will ensure that all team members have the appropriate
safety equipment (e.g., work gloves, safety goggles, hearing protection) during
vegetation removal activities.

OE personnel will proceed ahead of the vegetation clearance crews to search for OE
items on the surface, both visually and with the aid of a magnetometer.  All OE found
on the surface will be avoided during vegetation removal.  If any surface OE is
discovered during vegetation removal, the item will be clearly marked for avoidance,
and the procedures described in Section 3.2.6 for handling of OE will be followed.

All previously stockpiled debris on the Project Site will be removed, including concrete
and asphalt concrete debris from Unit D-1, the Ridge, and a stockpile of waste concrete
located between Stockpiles #1 and #2 in the North Valley.  Nonhazardous construction
debris (12,000 cy) will be removed and transported to a materials recycler or to an off-
site Class III landfill (Figure 3-8).  Off-site landfills being considered for disposal of
construction debris include:

• Keller Canyon, Pittsburgh, California
• Altamont Pass, Livermore, California
• Potrero Hills, Suisun, California.

Before these stockpiles are taken off site, they will be segregated under the observation
of a UXO technician to remove any OE-related materials, if present.  

All fencing on the interior of the Project Site will be removed prior to vegetation
clearance.  Perimeter fencing will be left in place during surface preparation activities. 
After vegetation clearance, survey crews will lay out a 100-foot by 100-foot grid pattern
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on the entire Project Site using corner stakes to indicate grid corners (Figure 3-9).  The
grid system will allow geophysical and OE surface and subsurface clearance crews to
accurately track their progress as they locate and clear OE and OE scrap from the site. 
UXO technicians will escort the surveyors during this task using OE avoidance
techniques.  The escorts will visually check the surface and scan the locations (using a
site-tested metal detector) where the stakes will be driven for monuments (site testing
of geophysical equipment is described in Section 3.3.3.3.2).  Locations coincident with
anomalies will be avoided by setting witness stakes 36 inches from the monumented
location. 

After grids have been staked on the Project Site, OE surface clearance will be
conducted.  OE surface clearance activities involve a systematic search of the ground
surface visually and with hand-held geophysical search equipment following a walking
sweep line, to clear each grid of visible OE, OE scrap, and non-OE metallic debris.  The
first areas slated for surface clearance will be the areas currently used as roadways.

The OE crew will identify each item as potential OE, OE scrap, or non-OE metallic
debris. OE and identifiable OE scrap encountered will be marked and reported to the
SUXOS and the Project Manager for recording.  Potential OE items will be left where
found for inspection by the demolition crew, and OE scrap and non-OE metallic debris
will be placed at the southwest corner of the grid in which it was found.  OE, OE scrap,
and non-OE metallic debris will be identified and handled as described in Section 3.2.6.

3.3.3 Ordnance and Explosives Point Clearance Activities

The removal of OE from the Project Site through point clearance activities will consist of
a multi-task approach that includes geophysical investigation and mapping and OE
subsurface clearance.  Each of these activities is described in a separate subsection.  A
separate, detailed discussion of OE point clearance within the South Valley wetlands is
also provided.  The follow-up QA/QC will include geophysical rescreening, remapping,
and if necessary, further OE subsurface clearance activities.  

After performing point clearance of the soil stockpiles in Unit D-1, on the Ridge, and in
the North Valley, OE point clearance will be conducted in the Unit D-1 area of the
Project Site, and an open space area north of Unit D-1 on the Project Site that is within
200 feet of the boundaries of Unit D-1.  The open space area is defined by projecting
the 200-foot MSD northward into the undeveloped space of the South Valley from the
backyard lot lines of the Unit D-1 residential parcels bordering the South Valley. 
Following completion of QA/QC activities in those areas, areawide clearance activities
(see Section 3.3.5.3) will commence in a portion of the point-cleared area within the
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northern limits of Unit D-1, while OE point clearance is proceeding in other areas of the
Project Site.  OE point clearance will also be conducted at an early stage on areas of
the Ridge to be used as (1) a temporary staging area for soils that will be stockpiled for
subsequent placement in the North Valley before the North Valley is ready to receive
fill, and (2) as a borrow site for OE-free fill material.  The area to be cleared for use as a
staging area will be approximately 250 feet by 250 feet; the area cleared as the source
of clean fill will be approximately 350 feet by 350 feet.

Other special interest areas of the Project Site, such as the west end of the South
Valley that is close to the Matthew Turner Elementary School, may also be moved
ahead in the point clearance schedule, depending on the time period that the work is
being performed.  This may include work schedules for weekend activity to avoid the
school schedule.  After point clearance of the special interest areas, the point clearance
activities will proceed in a planned fashion until all areas of the Project Site have been
cleared of anomalies, and a QA/QC scan has been completed, and no metallic
anomalies remain except beneath the currently paved portions of the Project Site,
including the roadways and sidewalks in Unit D-1 and a portion of the McAllister Land
Bridge.  These paved areas will have institutional controls that address potential future
intrusive activities as described in Section 3.2.1.

3.3.3.1 Geophysical Investigation and Mapping.

Geophysical investigation and mapping activities include:

• Geophysical data collection
• Geophysical data processing
• Preparation of maps and dig sheets
• Reacquisition and marking of anomalies.

These activities will be conducted to locate subsurface anomalies that may be OE.  The
entire Project Site will be mapped using state-of-the-art digital instrumentation, except
for the paved areas in Unit D-1 and the paved portion of the McAllister Drive Land
Bridge.  After the OE surface clearance has been completed, geophysical crews will
begin collecting subsurface anomaly data from each grid by mapping the Project Site
using a Multisensor Towed Array Detection System (MTADS) (Figure 3-10).  The array
will be pulled by a track-mounted tractor except in the TNT Strip area where a rubber-
tired tow vehicle will be used.  Where the towed array cannot be used (mainly on the
steeper terrain and in portions of the South Valley wetlands), a dual-sensor, man-
portable adjunct (MPA) MTADS will be used.  These systems locate anomalies by using
electromagnetic (EM) energy.  Geophysical and location data from a Global Positioning
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System (GPS) will be digitally collected and post-processed to identify anomaly
locations.  Approximately 70 percent of the Project Site will be mapped with towed-array
equipment; 30 percent of the site will be mapped with portable equipment (Figure 3-11).

In order to utilize the geophysical equipment without interference from other metal
sources, portions of the perimeter fence that are metal (e.g., chain link) will be
systematically disassembled and temporarily replaced with nonmetal fencing during
geophysical mapping activities.  A geophysicist will prepare dig maps showing the
location and unique identification number for each anomaly identified.  Using the dig
maps, reacquisition field crews will mark each anomaly in the field for identification by
OE clearance crews.  Three field crews will use portable mapping equipment and
survey instruments to reacquire the anomalies.  All field crews will maintain a distance
of at least 200 feet from each other at all times for safety reasons, as required by
USACE doctrine.

3.3.3.2  Ordnance and Explosives Point Clearance.

OE point clearance includes:

• Excavation and identification of geophysical anomalies
• Removal of anomalies
• Disposal of OE, OE scrap, and non-OE metallic items.

OE clearance crews will excavate and identify each anomaly marked by the
reacquisition team.  Excavation teams will begin excavating anomalies within 1 week
after the reacquisition team has begun its work.  Reacquisition teams will maintain a
minimum distance of 200 feet from the excavation teams.  Multiple teams will perform
excavations using hand tools to uncover anomalies at depths between the ground
surface and 2 feet bgs.  Some teams will perform excavations for anomalies that are
below 2-foot depths using a backhoe.  Each marked location will be excavated in order
to identify the source of the anomaly.  Once the anomaly is identified as OE, OE scrap,
or metallic debris, it will be removed and disposed of as discussed in Section 3.2.6.  QC
will be performed by the excavation team leader, who will verify, with a hand-held EM
detector, that all anomaly sources in the removal area have been removed. 

Because of the high anomaly concentrations in Demolition Sites #1 and #3 and the
Flare Site, sufficient soil samples could not be taken during the RI using standard OE
avoidance techniques to fully define the vertical and lateral extent of chemically affected
soil.  Therefore these sites will not be fully characterized prior to OE clearance.  For this
reason, soil excavated during OE clearance will be stockpiled, and samples will be
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taken and tested to characterize the stockpiled soil.  If the excavated soils are found to
exceed the preliminary remediation goals, they will be disposed of at an off site
location, as described in Section 3.3.4.  If the chemical concentrations in the stockpiles
soils do not exceed final remediation goals, they will be used as fill in the Demolition
Sites and Flare Site.  The final remediation goals will be determined by the Post-
Remediation Risk Assessment.  Any shortfall of backfill material will be made up with
crushed bedrock from the Ridge.

3.3.3.3 Quality Assurance

3.3.3.3.1 Point Clearance Quality Assurance Measures.

The geophysical investigation and mapping and OE point clearance activities, as
described above, will be repeated across the entire Project Site (100-percent QA/QC). 
Thus, the entire site will have been investigated using the OE point clearance process
(anomaly detection and removal) twice.

3.3.3.3.2 Quality Assurance Test Plot.

A test plot that had been used to test the detection capabilities of geophysical
instruments for previous EE/CA investigative work was constructed on the Project Site
by excavating linear trenches and burying metallic objects with the size range of items
expected at the Project Site, such that the depths to the objects vary from the 1.65 to
4 feet bgs level, after first performing a background survey over the area selected for
the test site to characterize the test environment.  This test plot will be modified and
utilized or a new test plot may be constructed.  The OE RDD will provide the
requirements for construction of the test plot.  The test plot will be used to verify the
performance of all geophysical systems deployed to the Project Site.  Multiple targets
will be laid out at differing depths.  The plot will document the reliable depth of detection
for the smallest OE of concern (37mm, 2-inch-diameter spheres); mid-range OE (57mm
to 75mm); and 105mm to 155mm (approximately 6-inch) projectiles.  Additional targets
will be buried at this test site that will document the detection capabilities of the
geophysical  system to be used at the Project Site.  

The targets will be laid out so that a measurement of the reliable depth (depth at which
100-percent detection is achieved) can be measured for each piece of geophysical
equipment that will be used on site.  The geophysical equipment will be moved during
testing at rates equal to those that will be used in clearance activities.



3-38 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

As a QA measure, an organization approved by DTSC other than the OE cleanup
contractor will bury demilitarized ordnance items at or above the reliable depth of
detection at random locations, as described in the OE RDD (Earth Tech, 2001b), in at
least 10 percent of the project grids.  A check will be conducted to assess if these
objects are being detected.  If these QA objects are not detected, procedures and
equipment may be changed or require adjustment to detect the objects. 

3.3.3.4 Point Clearance in the South Valley Wetlands.

The South Valley wetlands area will be divided into sections for anomaly clearance
purposes.  Each section will be cleared of vegetation to near the water line, or to
6 inches above the ground surface if no water is present, using a tractor-towed, side-
cutter device or a hand-held, gas-powered weed cutter.  The water-filled section will be
separated from the wetland upstream and downstream with the use of inflatable tubes,
or equivalent.  The section lying between the tubes may be dewatered, if necessary, to
expose the ground surface.  The exposed surface will be cleared of visible OE, OE
scrap, and non-OE metallic debris.  A grid will be established to enable the OE
clearance crew to accurately track their progress and to locate and clear the section.  In
areas where the wetlands are narrower (e.g., the east part of South Valley), temporary
wooden structures may be placed across the wetlands area to allow the geophysical
crew to use the MTADS (see Section 3.3.3.1) to locate anomalies within the wetlands. 
The MTADS array will be towed by a small, track-mounted dozer.  In the wider areas of
the wetlands (e.g., the west part of South Valley), where access by the MTADS could
be problematic, a dual-sensor, hand-towed or raft-mounted, MPA MTADS may be
used.  The raft-mounted MPA MTADS will be field checked using seeded demilitarized
ordnance items.  If the seeded items cannot be detected, temporary dewatering of the
wetlands will be required to perform the OE point clearance.  Anomalies within the
wetlands will be excavated, identified, and handled as described in Section 3.2.6.

When a section has been surveyed and cleared of anomalies, a second MTADS scan
(100-percent QA/QC) will be performed to verify that no anomalies are present in the
section.  If an additional anomaly is detected, the procedure will be repeated until the
confirming scan shows no anomalies.  The water-filled tubes, or equivalent, will be
deflated and moved to the next section.  Sections will be established with a minimum
10-foot overlap to ensure detection and removal of all anomalies.

It is expected that a limited amount of soil will be removed from the wetlands as a result
of the excavation of anomalies.  This soil will be stockpiled on the Ridge for later use as
fill in the North Valley, as described in Sections 3.3.5.3.3 and 3.3.5.4.  Because of
regulations regarding the placement of fill in wetlands, no excavated soils will be placed
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back in the wetlands.  Activities will be restricted to point clearance with the potential for
“incidental fallback” resulting from the use of excavation equipment (e.g., shovels). 
Incidental fallback is defined by the USACE Regulatory/EPA as the redeposit of small
volumes of dredged material that is incidental to excavation activity when such material
falls back to substantially the same place as the initial removal.  Incidental fallback is
distinguished from side casting in which fill material is placed within a jurisdictional area
by moving soil from one area to another.  Incidental fallback is not regulated by the
USACE Regulatory, and does not require a Clean Water Act (CWA) Section 404
permit.

Generally, hand equipment will be used to remove identified anomalies resulting in only
limited incidental fallback.  In some limited cases, where hand removal is not possible,
the removal process may involve the temporary placement of sandbags during BIP
detonation of OE.  The sandbags will only serve as a temporary, protective measure
that will be removed after detonation and detonation effects will be primarily below the
surface.

3.3.4 Remediation of Contaminated Soil and Groundwater Monitoring

Previous investigations have identified the presence of contaminated soil in several
areas within the Project Site.  Areas of known or suspected affected soils are shown in
Figures 2-6 through 2-9, and described in Section 2 of this EIR.  Upper tolerance limit
concentrations for metals, published ambient levels for dioxins/furans, and risk-based
levels for explosives and petroleum hydrocarbons will be used as the preliminary
remediation goals.  The final remediation goals will be established by the human health
and ecological risk assessments that will be completed following remediation of
contaminated soil.  If the final remediation goals are lower concentrations than the
preliminary remediation goals, additional cleanup will be conducted to satisfy the final
remediation goals.  In accordance with the project objectives (see Section 3.1), areas to
be remediated after OE point clearance is completed include the Flare Site and
Demolition Site #3 in the South Valley, and the TNT Strips and Stockpiles #1, #2, and
#3 in the North Valley.  Other areas may be added if soils with concentrations
exceeding preliminary remediation goals are found.  

Once OE point clearance is completed, additional investigations will be conducted for
those areas of interest that lack full definition with regard to the extent of COCs. 
Characterization of these areas of interest will be achieved through further soil
sampling, and through excavation confirmation sampling to ensure the remediation
goals are met.  Specifically, these areas of interest and activities include:
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• Extent of non-point source petroleum hydrocarbon impact to soil in the North
Valley

• Assessment of the disturbed area identified in a 1945 aerial photograph on the
northeast end of the Ridge

• Additional sampling on the McAllister Drive Land Bridge for compounds of
interest possibly associated with a mobile communications tower and the
Dynamite Burn Site previously situated in the Ridge borrow area (Sector 10a on
Figure 3-1)

• Additional soil sampling of areas downgradient of the Dynamite Burn Site

• Assessment of the extent of contaminated soils at Demolition Site #3 and the
Flare Site

• Further investigation of Demolition Site #1 for the presence of contaminated
soils.

Geophysical mapping of the Project Site has tentatively located what appears to be an
underground storage tank in the Ammunition Renovation/Primer Destruction Site. 
During OE point clearance in the area where the suspected underground storage tank
is situated, this location will be investigated.  If a buried tank is present, it will be
excavated and disposed of along with any soil with chemical concentrations that exceed
the preliminary remediation goals.  This tank may be the source of the hydrocarbon
contamination in a portion of the Ammunition Renovation/Primer Destruction Site.

The locations of soils and estimated maximum quantities that will be disposed of at an
appropriate Class I, Class II, or Class III off-site landfill are as follows:

• TNT Strips - 25,000 cy of soils with levels of explosives exceeding the
preliminary remediation goals established by the risk evaluation (2,500 cy go to a
Class I or Class II landfill; 22,500 cy are expected to go to a Class II or Class III
landfill)

• Flare Site - 1,500 cy of soils containing elevated levels of lead or other priority
pollutant metals, and possibly dioxins (Class II)

• Demolition Site #3 - 9,500 cy of soil containing elevated levels of mercury
(Class III)
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• Stockpiles #1, #2, and #3 - 8,000 cy of material containing elevated levels of
PAHs and oil (Class II).

The above quantities with the exception of the Ridge stockpiled soils are based on the
estimated lateral and vertical extent of contaminated soil above their respective
preliminary remediation goals for each site as presented in the RI/FS report.  All of the
material (including nonhazardous material) that is expected to be moved off site, the
quantities of this material, the project activities during which they will be moved, and the
number of truck trips required are shown in Table 3-3.

The preliminary remediation goals for each COC are presented in Section 10 of this
document.  Figures 2-6 through 2-9 show the estimated lateral extent of contaminated
soil for each site.  The vertical extent of contamination is estimated based on laboratory
results and cross sections through each site.

Of the estimated 25,000 cy of soils containing TNT that are to be removed from the
Project Site, approximately 2,500 cy will be homogenized on site.  This treatment
process is intended to effectively produce more uniform TNT concentrations, lowering
the reactivity of the soil that contains TNT concentrations exceeding 10 percent by
weight to levels that would be safe to transport, and that would allow land disposal
without additional treatment.  It is expected that homogenization will be limited to the
areas of the TNT Strips that are devoid of vegetation.  The homogenization process will
involve using a conventional tractor with attached discing equipment.  Water will be
applied to the soil during homogenization to significantly reduce the reactivity of the soil
while it is being worked and for dust control.  Once the areas have been homogenized,
confirmation samples will be collected to assess whether TNT concentrations in the soil
are below 10 percent before they are excavated and hauled from the site.

Because of the potential reactive nature of explosives in soils, it will be necessary to
enforce an MSD during the homogenization phase of TNT-impacted soil.  The MSD
was determined using guidance documents from USACE.  The MSD is determined
based on the highest concentration of explosives by weight found in the soil for the TNT
Strips area.  The concentration and area are determined by the sample results for each
strip.  At the Project Site, the highest concentration of TNT found in the soil was 38
percent by weight in one sample in TNT Strip #1.  Using the formulas presented in the
guidance document, the maximum blast distance from an accidental detonation during
the treatment of TNT-impacted soils would be 412 feet (Figure 3-12).  This worst-case
scenario will be assumed for all the TNT Strips for MSD purposes.
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Table 3-3.  Material to be Disposed of at an Off-site Location

Material Quantity (cy) Task # of Truck Trips(a)

TNT-contaminated
Soils

25,000 Point Clearance
and Remediation of
TNT-contaminated
Soils

1,250

Chemically
Affected Soil from
Flare Site

1,500 Point Clearance
and Remediation of
Contaminated Soil

75

Chemically
Affected Soil from
Demolition Site #3

9,500 Point Clearance
and Remediation of
Contaminated Soil

475

Chemically
Affected Soil from
North Valley
Stockpiles(b)

8,000 Site Preparation 400

Ridge Stockpiled
Soils (optional)(b)

37,400 Site Preparation 1,870

Nonhazardous
vegetation

880 Site Preparation 44

Interior Chain-link
Fencing

8,700 linear feet Site Preparation 20

Nonhazardous
Construction
Debris

12,000 Site Preparation 600

Notes: (a) Assumes 20-cy-capacity dump trucks.
(b) If transported off site, soils will occur after the construction debris is removed.
cy  =  cubic yard
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The top 2.5 feet along the area devoid of vegetation in each of the TNT Strips will be
homogenized.  It is estimated that this will take no longer than 2 weeks to complete.  No
residences are situated within the MSD for the treatment of TNT.  However, a storage/
outside work area for one business is within the MSD.  This business will only be
affected during the treatment of the far east end of TNT Strip #1.  Treatment of this
area should take no longer than 1 day and an alternative work schedule can be
arranged (i.e., work on a weekend day when the business is closed).  An MSA will be
established in accordance with the procedures described in Section 3.2.5.2.

Prior to off-site removal, arrangements will be made with one or more landfills (see
Figure 3-8) to accept TNT-contaminated soils that have been homogenized.  One or
more of the following landfills may be used for disposal of highly TNT-impacted soils:

• Kettleman Hills, California (Class I)
• ECDC Facility, East Carbon, Utah (Class I)
• Altamont Pass, Livermore, California (Class II)
• Keller Canyon, Pittsburgh, California (Class II).

The homogenized soil from the TNT Strips area will be excavated with an excavator,
loaded into trucks, and transported to one or more landfills.  Other contaminated soils
will be excavated and may be temporarily stored on site using a separator layer such as
plastic sheeting.  The stockpiled material will be characterized prior to off-site removal. 
Soils will be disposed of in one or more Class II or III landfills.  Landfills being
considered include:

• Altamont Pass, Livermore, California (Class II/III)
• Keller Canyon, Pittsburgh, California (Class II/III)
• Richmond Landfill, Richmond, California (Class III)
• Potrero Hills, Suisun, California (Class III).

A haul road will be constructed to each site requiring remediation.  At a minimum, a
haul road will be installed from the bottom of the North Valley to each TNT Strip; from
McAllister Drive Land Bridge down to the north side of the South Valley; and from
McAllister Drive Land Bridge to the south side of the South Valley.  If access through
the adjacent property at the east end of the North Valley is granted, haul roads would
be constructed from this access site to each of these locations.  These roads will be
maintained throughout the duration of the remediation.  On-site staging areas will be
designated and exclusion zones will be established.  Designated entry/exit areas will
serve as decontamination locations.  Detailed site contamination control is provided in
the SSHP (Earth Tech, 2000a, 2001c).  A front-end loader or excavator will be used to



Draft Environmental Impact Report 3-45
Tourtelot Remediation, Benicia, California

load transport trucks in the staging area for off-site disposal of soils.  Any soils
remaining in the staging area at the end of each work day will be covered.  Transport
trucks will be used to move soils to the landfill and will adhere to applicable DOT
regulations (49 CFR) and other transportation requirements/ restrictions.  Applicable
DOT regulations include the appropriate manifest for material being transported, proper
placarding of vehicles transporting material, decontamination of transport trucks, before
leaving the site, and securely covering any affected material before transport off site.

Air monitoring will be performed during excavation activities for the Flare Site,
Demolition Site #3, the TNT Strips, and any other contaminated soil sites found during
remediation, as described in Section 3.2.5.5.

In order to assure the effectiveness of these removal actions, long-term water
monitoring at the site boundaries will be implemented (groundwater, subdrain water,
surface water and seeps).  Paired groundwater monitoring wells will be installed in three
locations to sample groundwater in the alluvium (shallow sediments) and in the
bedrock.  Groundwater will be monitored at or near both ends of the North Valley
(southeast and northwest) at the property boundaries and southeast of the McAllister
Drive Land Bridge at the outlet of the small tributary swale that enters the South Valley
from the north.  Subdrain water will be sampled at both ends of the North Valley
(southeast and northwest) at the property boundaries.  Surface water will be monitored
at a station located northwest of the McAllister Drive Land Bridge.  All chemicals
previously detected in samples at concentrations above the existing upgradient well
concentrations taken from the groundwater or seeps during the RI will be monitored. 
Monitoring will be conducted on a quarterly basis for 1 year and on a semiannual basis
for an additional 4 years.

3.3.5 Grading

Extensive grading (cutting and filling), including that defined as areawide clearance, will
be conducted on the Project Site to complete the project.  These activities are
described below.

3.3.5.1 Grading Activities.

Grading on the Project Site may be associated with (1) the excavation of previously
placed fills, stockpiles, and areas of high anomaly concentrations (point clearance
grading); (2) areawide clearance (areawide clearance grading); or (3) grading in an area
that does not meet the criteria for areawide clearance.  These three scenarios are
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described in the following sections.  Figure 3-13 provides illustrations of several
standard grading terms used in this discussion.  

Approximately 2 million cy of soils will be cut and used as fill on the Project Site, or will
otherwise be excavated or disturbed during OE removal and general site grading. 
Figure 3-14 shows the areas of cut-and-fill on the site.  Figure 3-15 shows a typical site
cross-section that depicts existing conditions, as well as how the area will appear after
completion of grading; it also shows the sequence of how the fill will be placed in the
North Valley.  All crushed bedrock material derived from the Project Site will be verified
through confirmation sampling to be free of chemicals exceeding final remediation
goals prior to placement as fill in areas planned for residential development.  Table 3-4
shows on-site earth-moving activities, including the amount of material expected to be
moved on site, the equipment to be used, and the equipment hours required.

The Ridge will provide the clean crushed bedrock material to be placed as engineered
fill in the North Valley and in the Unit D-1 fill area.  At a minimum, there will be 14 feet of
crushed bedrock over soils derived from areawide clearance activities.  In North Valley
fill areas where utility lines will be located above soil derived from areawide clearance
activities, there will be a minimum of 4 feet of crushed bedrock beneath the deepest
utility line.

The cut activity on the Ridge is expected to generate excess clean bedrock material.  It
is expected that all of this material will be utilized on site.  Use of excess soil on site
could include raising the site elevation, or constructing a berm, as envisioned in the
1989 development proposal for the Project Site. Once grading activities are complete in
all areas planned for residential use, all exposed surface material to a depth of at least
14 feet will be comprised of bedrock or crushed bedrock known to be free of OE (see
Figure 3-14).  In the South Valley at locations that are planned to remain open space,
all detected anomalies will have been removed, but the soil overlying bedrock will
remain otherwise undisturbed except in the  Demolition and Flare sites.  Institutional
controls will be applied to portions of the Project Site through a Covenant to Restrict
Use of Property.  The institutional controls will apply to the streets and other paved
areas in the portion of Unit D-1 that is within the boundaries of the Project Site, the
currently paved portion of the McAllister Drive Land Bridge, and parcels in the North
Valley and South Valley that are designated in the City of Benicia’s General Plan as
open space (excluding an open space area in the North Valley which is designated for
use as a park).  The park site will be graded by making 20- to 50-foot cuts into bedrock
and therefore will be OE-free.
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Table 3-4. On-Site Earth Moving Activities
Page 1 of 4

Location Quantity (cy) Equipment Equipment Hours

Point Clear Unit D-1
Stockpile

3,800(a) 200-hp Dozer 25 

Point Clear North Valley
Stockpiles

8,000(a) 200-hp Dozer 52

Hydraulic
Excavator

107

Conveyor System 107

Dump Truck, 20 cy 107

Point Clear Ridge
Stockpiles (Stockpiles
temporarily stored on
site)

37,400(a) 200-hp Dozer 250

300-hp Dozer 85

S.P. Scrapper,
21 cy

330

Point Clear Ridge
Stockpiles (Stockpiles
disposed of off site)

37,400(a) Hydraulic
Excavator

500

Conveyor System 500

Dump Truck, 20 cy 500

Point Clear Unit D-1 Fill
Area (includes Unit D-1
Stockpile)

29,300(a) 300-hp Dozer 65

S.P. Scrapper,
21 cy

258
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Table 3-4. On-Site Earth Moving Activities
Page 2 of 4

Location Quantity (cy) Equipment Equipment Hours

Backfill Unit D-1 Fill Area
with Clean Crushed
Bedrock from Ridge

25,500 300-hp Dozer 126

S.P. Scrapper,
21 cy

504

Sheepsfoot Roller,
130 hp

160

Water Truck 125

Construct Temporary
Haul Roads

5,000 feet 200-hp Dozer 818

Grader 20

Tandem Roller 20

Water Truck 20

Aggregate
Spreader

20

Point Clear Demolition
Site 1

2,575(a) Hydraulic
Excavator

50

Conveyor System 50

200-hp Dozer 50

Vibratory Roller 50

Point Clear
Demolition Site #3

12,830(a) Hydraulic
Excavator

175

Conveyor System 175

200-hp Dozer 150

Vibratory Roller 150
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Table 3-4. On-Site Earth Moving Activities
Page 3 of 4

Location Quantity (cy) Equipment Equipment Hours

Point Clear Mercury-
impacted Soils

8,860(a) Hydraulic
Excavator

120

Conveyor System 120

200-hp Dozer 100

Vibratory Roller 100

Point Clear Flare Site 1,050(a) Hydraulic
Excavator

15

Conveyor System 15

200-hp Dozer 10

Vibratory Roller 10

Point Clear North Valley
Landfill

8,750(a) 300-hp Dozer 45

S.P. Scrapper,
21 cy

175

Point Clear North Valley
Fill Areas

14,520(a) 300-hp Dozer 75

S.P. Scrapper,
21 cy

290

Remediation of TNT
Strips

2,500 Tractor with Disc 30

Excavate and Haul
TNT-impacted Soils

25,000 Hydraulic
Excavator

340

Conveyor System 340

Dump Truck, 20 cy 340

Areawide Clearance of
South Slope of South
Valley

6,000 300-hp Dozer 30

S.P. Scrapper,
21 cy

120
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Table 3-4. On-Site Earth Moving Activities
Page 4 of 4

Location Quantity (cy) Equipment Equipment Hours

Prepare North Valley for
Engineered Fill

58,000(a) 300-hp Dozer 290

S.P. Scrapper,
21 cy

1,150

Move Temporarily
Stockpiled Soils to North
Valley as Engineered Fill

96,000 F.E. Loader, 5.5 cy 520

S.P. Scraper 1,900

300-hp Dozer 475

Sheepsfoot Roller,
130 hp

600

Water Truck 475

Site Areawide Clearance 170,500 S.P. Scraper 2,120

300-hp Dozer 530

Sheepsfoot Roller,
130 hp

1,050

Water Truck    530

Site Grading (Cut/Fill) 1,100,000 S.P. Scraper 13,600

300-hp Dozer 3,400

Sheepsfoot Roller,
130 hp

6,750

Water Truck 3,400
Note: (a)  Denotes soil quantities that may be moved within the Project Site boundary more than once.

cy = cubic yards
hp = horsepower
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Grading activities will result in the filling of 0.093 acre of wetlands in the North Valley
and 0.122 acre of wetlands in the north slope of the South Valley.  After completion of
the grading operations, vegetation will be reestablished on all sloping graded surfaces
subject to erosion.  Vegetation will consist of drought-resistant plants similar to the
plants that are currently present on the Project Site.  Excavation and compaction will
involve standard grading techniques and the use of heavy equipment such as
bulldozers, scrapers, water trucks, compactors, and other support equipment.  In
general, soils will be removed, transported, and placed using large belly scrapers. 
Bulldozers will perform a variety of functions including cutting haul roads, assisting
scrapers, and cutting benches in slopes.  Other heavy equipment on site will include
water trucks for dust control and soil compactors for placement and compaction of fill.
Standard grading practices call for daily morning safety briefings, including review of
haul routes, placement of fill, and review of general safety guidelines regarding the
operation of equipment.  The Site Safety Specialist will attend the morning briefings,
when the day’s operations will be conducted in areas considered to have a potential to
contain OE, and advise personnel of the safety issues associated with OE and how the
grading contractor will interact with OE construction support staff.

Grading activities, including areawide clearance grading, will require approximately
90-120 work days and will involve approximately 25 workers each day.  A maximum
water use for the cut-and-fill phase will be approximately 240,000 gallons per workday
(gpd) for dust control, placement of fill soils, and personnel requirements.  The average
water requirement over the 19-month project would be 61,321 gpd of water.  The
highest average consumption for 1 month would be 181,613 gpd of water, and the total
water requirement for the project would be 22,075,540 gallons of water.  Table 3-5
provides the estimated monthly average amount of water to be used on the Project
Site.

Water will be obtained from a City of Benicia fire hydrant at the corner of Piercy and
McAllister drives.  Water will be pumped into a temporary holding tank near the hydrant.
Backflow protection for the City’s potable water system will also be provided. 
Construction traffic is expected to enter the site via McAllister Drive (see Figures 2-2
and 3-7), unless alternative Project Site access is obtained through the adjacent
property at the east end of the North Valley.  Temporary construction trailers will be
placed near the corner of Piercy and McAllister drives.

3.3.5.2 Point Clearance Grading.

Nine of the Unit D-1 pads and some adjacent open space contain engineered fill
material from earlier grading activities (see Figure 2-5).  The fill depth varies on the
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Table 3-5.  Estimated Water
Use by Month  

Month Average gpd
1 9,504
2 9,504
3 23,742
4 11,179
5 12,822
6 12,242
7 10,937
8 10,937
9 10,937

10 10,937
11 11,977
12 59,343
13 56,870
14 181,613
15 134,247
16 134,247
17 134,247
18 134,247
19 134,247

Average gpd
for Project

61,321

Total Water 22,075,540
gpd = gallons per day

pads from between less than 1 foot to approximately 30 feet.  The origin of the
engineered fill in this area is unknown.  However, because it may have come from
elsewhere on the Project Site where OE may have been kicked out of the demolition
sites (see Section 2.3.7), it is considered to potentially contain OE and will be
excavated as part of the OE point clearance.  This fill material will be removed in lifts,
which will be less than the reliable depth of detection of underground anomalies, using
the specific geophysical instruments to be utilized.  Following the removal of each lift, a
geophysical scan will be conducted and anomalies will be investigated using OE point
clearance procedures. 



3-56 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

Following removal of the engineered fill, any remaining soil on the nine Unit D-1 pads
will be removed to the shallower of (1) bedrock; or (2) until two clear scanned lifts are
obtained, if there is a potential for the area to contain OE.  The engineered fill removed
from Unit D-1 and the adjacent open space will be replaced with clean engineered fill
consisting of crushed bedrock obtained from the Ridge.

In addition to the fill in the area of the nine lots, two additional fill areas exists under
residential property near the northern limits of Unit D-1.  These fill areas were
constructed using keyways and engineered fill.  These fill areas make up the northern
limits of several of the northern Unit D-1 lots.  These fill areas will be removed using
point clearance grading techniques in a similar fashion as the fill in vicinity of the nine
lots.  The excavations made to remove these fills may require some backfill to match
existing adjacent grades.  Backfill will consist of crushed bedrock from the Ridge.

All fill soils removed from Unit D-1 and the adjacent open space area will be temporarily
stored at the staging area on the Ridge until the North Valley has been prepared to
accept fill soils.  During grading activities on Unit D-1 and the associated adjacent open
space, average water use will be approximately 8,000 gpd for dust control and
placement of fill soils.  Additional areas requiring point clearance grading are the soil
stockpiles and the fill in the bottom of the North Valley and the Demolition and Flare
Sites. 

The soil stockpiles on the Ridge (37,400 cy) and in Unit D-1 (8,000 cy) will be graded
with UXO technician support to a shape that will enable the materials to be scanned in
lifts using MTADS.  The soils will be point cleared if metallic anomalies are found.  The
soil will then be picked up and, based on financial considerations, either placed in
trucks for off-site disposal at a suitable landfill or will be taken to the stockpile area on
the Ridge.  If stockpiled, these soils will later be placed as fill and scanned in lifts in the
North Valley.

The fill in the bottom of the North Valley will be subject to point clearance grading since
this fill was likely placed by the Army prior to or during its use of the North Valley.  This
fill will be removed and the soils scanned in a similar fashion to the point clearance
grading in Unit D-1.  Some or all of this soil may be temporarily stockpiled in the North
Valley until the North Valley is ready to accept fill.  This soil, along with other point
clearance grading soils, will be placed in the North Valley and scanned in 8-inch lifts. 
The native soil beneath the point cleared fill will be scanned and treated as other native
soil areas, as described in Sections 3.3.3 and 3.3.5.
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The Demolition and Flare sites will be subject to point clearance grading.  Detection and
removal of anomalies in areas with a high concentration of anomalies, such as at
Demolition Sites #1 and  #3 and the Flare Site in the South Valley (see Figure 2-2), may
require multiple iterations of geophysical investigation and OE subsurface clearance
because the density of anomaly sources may be too high to detect and remove in one
pass.  After completion of each iteration of geophysical investigation, coupled with OE
subsurface clearance in a demolition area, a rubber-tire backhoe or a small bulldozer
will be used to remove approximately the top 1 foot of soil.  Following the soil removal,
geophysical investigation and OE subsurface clearance will be conducted again.  This
sequence of anomaly detection, OE subsurface clearance, and soil excavation will be
repeated until no further anomalies are encountered, as demonstrated by absence of
further anomalies (with exception of the demolition sites where excavation will end at
the soil/bedrock contact at an estimated depth of approximately 8 to 12 feet bgs
provided no further anomalies are detected).  This iterative procedure is anticipated to
be needed in Demolition Sites #1 and #3 and the Flare Site.  The area within which this
procedure is conducted will be determined during the clearance process by the
continued detection of anomalies below near-surface soils.

Because of the high anomaly concentrations in Demolition Sites #1 and #3 and the
Flare Site, sufficient soil samples could not be taken during the RI using standard OE
avoidance techniques to fully define the vertical and lateral extent of potentially
contaminated soil.  Therefore, these sites will not be fully characterized prior to OE
clearance.  For this reason, soil excavated during OE clearance will be stockpiled, and
samples will be taken and tested to characterize the stockpiled soil.  If the excavated
soils are found to exceed preliminary remediation goals, they will be disposed of at an
off-site location, as described in Section 3.3.4.  If the chemical concentrations in the
stockpiled soils do not exceed preliminary remediation goals, they will be used as fill in
the Demolition and Flare sites.  Final remediation goals will be determined by the Post-
Remediation Risk Assessment.  Any shortfall of backfill material will be made up with
crushed bedrock from the Ridge.

3.3.5.3 Areawide Clearance Grading.

As previously stated, areawide clearance is the excavation and removal of soil above
bedrock to ensure removal of OE in future residential areas.  Areawide clearance will be
conducted in areas of the Project Site that are within (1) a future residential area; (2) an
area that contains OE or is considered to have a potential to contain OE; or (3) a 200-
foot radius of an OE item that is in an area not otherwise considered to have a potential
to contain OE.
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3.3.5.3.1 Determination of Areas Requiring Areawide Clearance.

In determining what areas of the Project Site are considered to have a potential to
contain OE, it will initially be presumed that any soil area within the project boundaries
has a potential to contain OE.  Therefore, all future residential areas within the Project
Site that contain soil will be presumed to require areawide clearance.  After completing
the point clearance and QA/QC work described in Section 3.3.3.3.1, the data will be
evaluated as described below to determine if any areas of the Project Site will be noted
as not having a potential to contain OE so that areawide clearance is not required.

3.3.5.3.2 Ordnance and Explosives and OE Scrap Pattern Evaluation.

At the completion of point clearance and QA/QC activities throughout the entire Project
Site, an evaluation of the distribution of OE and OE scrap at the Project Site will be
performed for the purpose of assessing the potential for soils in future residential areas
to contain OE.  The goals of the evaluation will include: 

• Identification of the patterns of OE and OE scrap items found at the Project Site
and on the Gonzalves property

• Assessment of whether areas where OE items were found are or are not 
considered to be kicked out of demolition site(s)

• Definition of the extent of the OE kick-out radius based on the pattern of OE and
OE scrap considered to have been kicked-out from a demolition site

• Definition of other areas where OE were identified that are not associated with
the OE kick-out radius, if any.

A meeting will be convened between DTSC, USACE, the OE contractor, and Granite
when the point clearance activities are complete.  In preparation for the meeting, the
OE and OE scrap find locations, depths, and orientation will be plotted on a map.  The
Dig Sheets and other pertinent information, such as signs of damage to OE from
demolition and location relative to site features, will be brought to the meeting.  Based
on the available information, OE kick-out radii will be established for OE and OE scrap. 
The OE kick-out radii would be defined as the farthest distance to an item thought to be
kicked out in the pattern from the center of the nearest identified demolition site.  The
OE kick-out radius will incorporate a determination as to how far out an OE item must
be beyond the pattern of OE finds to determine that the item is an outlier (an item that
is not associated with a pattern as agreed upon by Granite, DTSC, and USACE).
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If an item is found to be an outlier and is in a future residential area, then a buffer zone
of a 200-foot radius beyond the location of the OE item (Additional Scan Area) will be
identified, and the area will be scanned and excavated using areawide clearance
procedures. 

3.3.5.3.3 Areawide Clearance and Associated Geophysical Scanning.

The areawide clearance operations will be performed on a grid by grid (100-foot by
100-foot area) basis.  Areawide clearance soils will be scanned in lifts before they are
excavated and will be placed in the North Valley and scanned again in lifts.  Any
anomalies detected will be removed through point clearance.  The depth of the first
excavated lift in the areawide clearance area will generally be 6 inches less than the
reliable depth of the geophysical instrument but no less than 12 inches, as determined
in accordance with the QA procedures contained in Section 3.3.3.3.2.  The depth of the
second lift will be equal to the first lift, or 18 inches, whichever is less.  Lifts will be
geophysically scanned, cleared of anomalies, excavated, placed in the North Valley and
scanned again in 8-inch lifts.  The criteria for ceasing scanning will be finding two
consecutive clear lifts, as more fully described in the revised final draft OE RDD.  The
presence of two clear lifts means that soil beneath the second clear lift is no longer
considered to have a potential to contain OE and no longer meets the criteria for
areawide clearance.  Assuming all soils down to bedrock within the proposed residential
areas are required to be removed as described above, the maximum amount of
material that will be subject to areawide clearance is approximately 670,000 cy.  The
volume of material may be less if it is determined that areawide clearance is not
required in all proposed residential areas (as discussed in Section 3.3.5.3.2) or if two
clear lifts are present before bedrock is encountered so that areawide clearance is not
required to bedrock (as described in this section).  Areawide clearance will be generally
accomplished using MTADS for in-place soil scanning provided suitable physical
conditions are present and the MPA MTADS in the North Valley when scanning fill soil
being placed in lifts.

3.3.5.3.4 Areawide Clearance Activities.

Areawide clearance activities will begin on Unit D-1 adjacent to the open space
following completion of point clearance and QA/QC activities in this area (Sector 2/3
boundary, see Figure 3-1).  A key aspect of areawide clearance is the placement of a
minimum of 14 feet of OE-free crushed bedrock over the areawide cleared soils.  The
bedrock at the Project Site is assumed to be free of OE.  This assumption is based on
the following:
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• The Project Site was not used as a live-fire range.

• Any OE that may be present at the Project Site, outside of the demolition pits,
would have been kicked out and would have “rained down” on the site under the
force of gravity.  Therefore, relatively little energy would have been available for
OE to penetrate deeply into the subsurface.

• The results from OE sampling presented in the EE/CA report indicated that most
OE-related items were recovered within the top 18 inches of soil, and no OE
items were found in bedrock.

From this information, it was concluded with relative certainty that the bedrock at the
Project Site is free of OE.  The 14 feet of crushed bedrock placed over areawide
clearance soils will be certified to be free of OE.

3.3.5.4 Grading in Areas Not Meeting the Areawide Clearance Criteria.

Depending on the results of the OE and OE scrap pattern evaluation described in
Section 3.3.5.3, one outcome may be the identification of grids that are not considered
to have the potential to contain OE.  If any of these grids in future residential areas
require grading to remove soil within 14 feet of the final grade to construct the crushed
bedrock layer, then this grading work will be accomplished using conventional grading
techniques; no scanning is anticipated.  UXO technicians will be present on site to
observe the grading operations and assist if any OE or OE scrap is found.  If OE or OE
scrap is found, areawide clearance will be conducted in the grid.  

The North Valley will be prepared for the acceptance of fill soils after point clearance,
QA/QC activities, and areawide clearance (if applicable) are completed in the North
Valley.  This will require the use of heavy equipment to remove existing compressible
alluvial materials from the bottom of the North Valley until competent (not compressible)
alluvial material is encountered, if recommended by Granite’s geotechnical consultant. 
These soils will be held in a temporary staging area until fill operations begin in the
North Valley, and then will be placed back in the North Valley as engineered fill. 

Subdrains will be placed in the lowest parts of the North Valley in accordance with an
approved grading plan.  Granite proposes the subdrain be constructed using a blanket
drain concept.  The blanket drain would be constructed over any reworked fill in the
valley and would be constructed of Class 2 Permeable Material meeting Caltrans
Standard Specifications.  The blanket drain would be a minimum of 2 feet thick and 10
feet wide.  The drain would be placed in the bottom of the valley and would have
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branches that extend up any side canyons and would collect any seeps that are
identified prior to or during grading.  No pipes would be installed within the Class 2
Permeable Material.

3.3.6  Operations and Maintenance Plan

To assure the effectiveness of the remedial activities described in Section 3.3, an O&M
Plan will be implemented.  The O&M Plan will include the following elements:

` Long-term water monitoring (groundwater, subdrain water, surface water and
seeps), as described in Section 3.3.4.

` The Respondents to the Order issued by DTSC on June 1, 1999 (Docket No
I/SE 98/99-011), will be responsible for monitoring the open space areas at the
Project Site, with the exception of the park site in Unit D-7.  (Monitoring will not
be required at the park site that will be graded by making 20- to 50-foot cuts into
bedrock that will ensure that it is OE-free.)  Initially, a photographic baseline of
erosion prone areas and potential landslide areas will be developed.  The
Respondents to the Order will be responsible for ensuring that the South Valley
is periodically checked to evaluate whether new erosion or new slope instability
is evident.  Such evaluations are expected to be carried out in a manner that is
consistent with USACE’s monitoring of soil erosion in Sector 2 of the Former
Benicia Arsenal.  USACE’s erosion monitoring program for Section 2 is
discussed in the Explosives Safety Submission (ESS) for Sectors 2, 4, and 5,
Former Benicia Arsenal (U.S. Army Corps of Engineers, 2001), and in Appendix
K of the Work Plan for the Ordnance and Explosives Removal Actions in Sectors
2, 4, and 5 of the Former Benicia Arsenal (U.S. Army Corps of Engineers,
2000a).

` At the time of its annual fire discing on the City-owned open space parcels, the
City of Benicia will check annually for any signs of unauthorized excavation or
other intrusive activities in the open space parcels within the Project Site.

` A safety briefing program will be developed that will advise the public and the
City of Benicia staff of potential ordnance hazards and precautions to be taken in
connection with any excavation or other intrusive activities in the open space
areas of the Project Site and the streets, curbs, or sidewalks on the McAllister
Drive Land Bridge, as well as the portions of Unit D-1 that are within the Project
Site.  The safety briefing is to be presented at least annually for City of Benicia
personnel who are responsible for maintenance activities in such areas.  Safety
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briefings will also be conducted for City personnel responsible for responding to
OE incidents, Fire Department personnel who will give safety briefings in the
public schools, and those personnel responsible for the processing of City
permits sought by private landowners for projects that involve repairs or other
intrusive activities in the streets, curbs, or sidewalks in the portions of Unit D-1
that are within the Project Site.

` Notices to be placed with underground service alert systems to warn of potential
unearthing of ordnance during intrusive activities in the areas of the Project Site
that are subject to the institutional controls.  Such controls will apply to the
streets and other paved areas in the portion of Unit D-1 that is within the
boundaries of the Project Site, the currently paved portion of the McAllister Drive
Land Bridge, and a portion of the McAllister Drive Land Bridge and open space
parcels in the North Valley and South Valley (excluding an open space area in
the North Valley that is designated for use as a park).

` Establishing a City of Benicia Standard Operating Procedure to notify USACE of
any incidents involving OE at the Project Site that are reported to the Police
Department or other City personnel.

` The Respondents to the Order will be responsible for a long-term monitoring
program for the Project Site that will be carried out in a manner that is consistent
with USACE’s long-term monitoring program for the Former Benicia Arsenal. 
This monitoring program will include periodic evaluation of the effectiveness of
OE removal on the Project Site after clearance is complete.

3.4 APPROVALS REQUIRED/DISCRETIONARY PERMITS

Section 15124(d)g of the State CEQA Guidelines requires that the EIR include a list of
agencies that may use the EIR in their decision making, a list of the permits and other
approvals required for implementation of the project, and a list of related federal, state,
and local environmental review and consultation requirements.  Following is a list of
these actions, which may require refinement as the project proceeds:

List of agencies that may use the EIR in their decision making:

` DTSC will use the EIR for approving the Cleanup Plan (i.e., the RAP).
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` DFG may utilize this EIR to determine if there is potential for “incidental take” of
state-threatened and -endangered species pursuant to Section 783.4 under the
California Endangered Species Act (ESA).  DFG may also utilize this EIR to
issue a Section 2081 permit for take of state-listed species pursuant to DFG
Code Section 2081, and a Section 1603 streambed alteration agreement.

` The City of Benicia is expected to utilize the EIR for their decision making
concerning the grading permits for the project.

List of the permits and other approvals required for implementation of the
project:

` The City of Benicia will need to issue grading and zoning permits for grading. 
The City has previously issued a Fire Code Permit (Permit Number UFC2000-
00035).  The Fire Code Permit authorizes the storage, use, and handling of
explosives on the Project Site.  The operations authorized by this permit shall
comply with the requirements of the Uniform Fire Code, 1997 Edition, as
amended by City of Benicia Ordinance Number 99-12.  The City will also
evaluate whether a special use permit relating to the grading will be required.

` A Solano County permit will be required to install groundwater monitoring wells
on the Project Site.

` A National Pollutant Discharge Elimination System (NPDES) permit from the
Regional Water Quality Control Board (RWQCB) will be required because more
than 5 acres of land will be disturbed by project activities.

` A DFG Section 1603 Streambed Alteration Agreement may be required.  The
water body in the South Valley does not appear to meet the definition of a
stream because it does not exhibit a well-defined stream bed and bank, and
supports characteristics of a wetland rather than a stream.  However, this water
body supports other DFG stream characteristics, such as riparian vegetation and
aquatic life.

` A Section 404 nationwide permit (NWP) will be needed from USACE Regulatory
for fill of 0.093 acre of wetlands in the North Valley, and 0.122 acre of wetlands
on the north slope of the South Valley (see Section 7).  This federal action would
require the USACE Regulatory to comply with Section 7 of the ESA.  This
compliance may be achieved through the Section 404 NWP process.
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List of related federal, state, and local environmental review and consultation
requirements:

` Issuance of the Section 404 NWP will require USACE Regulatory to comply with
Section 7 of the ESA and Section 106 of the National Historic Preservation Act.  

` In processing the Section 404 NWP, USACE Regulatory is required to make a
determination as to whether or not an adverse impact to a federally endangered
species would occur, and to seek a Section 7 consultation with the USFWS if it
determines that there is potential for an adverse impact.

It is expected that USACE Regulatory will confirm that NWP 38 applies to the Project to
authorize the placement of fill in the North Valley and South Valley wetlands.  NWP 38
provides for authorization to fill Waters of the United States to effect the containment,
stabilization, or removal of hazardous or toxic waste that is performed, ordered, or
sponsored by an authorized governmental entity.  The California State Water
Resources Control Board has issued a water quality certification for projects to which
NWP 38 applies.  Before commencing work on an NWP 38 project, the applicant must
provide written notification to the appropriate RWQCB and the California State Water
Resources Control Board.
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SECTION 4
AESTHETICS

4.1 INTRODUCTION

Aesthetics (visual resources) are defined as the visibility and appearance of the
physical environment, which may be of concern to the public under certain conditions. 
Aesthetics comprise the natural and man-made features that give a particular
environment its visual qualities.  The visual quality of an area is affected by its character
in terms of landform, vegetation, water, color, and diversity.  These features form the
overall impression that a viewer receives of an area.  The degree to which important
visual resources are present in a community is subject to personal and cultural
interpretation. 

4.1.1 Methodology

The methodology used to analyze impacts to aesthetics from the proposed project was
a systematic process involving the following steps:  

• Development of a visual resource inventory of the potentially affected
environment from points on the Project Site and adjacent properties, to include a
scenic/visual quality rating of views of the Project Site and an analysis of
sensitivity to change.  

• Visual quality was assessed in terms of three evaluation criteria:  vividness,
intactness, and unity, which are used by the Federal Highway Administration in
their methodology presented in the Visual Impact Assessment for Highway
Projects (Federal Highway Administration, 1998).  These criteria are defined
below:

Vividness:  The memorability of the visual impression received from
contrasting landscape elements as they combine to form a striking and
distinctive visual pattern.  A scene with high vividness could have a
strongly defined skyline, high vertical relief, dramatic edges, clear and/or
moving water, or attractive and varied color patterns.  A scene with low
vividness would have no distinctive pattern, color, or form, or have too
many contrasting visual elements.

Intactness:  The integrity of visual order in the natural and human-built
landscape, and the extent to which the landscape is free from visual
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encroachment.  A scene with high visual intactness would be free of
disruptions and eyesores.  A scene with low intactness would have
encroaching features that detract from the dominant view.

Unity:  The degree to which the visual resources of the landscape join
together to form a coherent, harmonious visual pattern.  Unity refers to the
compositional harmony or inter-compatibility between landscape
elements.  A scene with a high degree of unity would have human-built
and natural patterns that reinforce each other.  A scene with low unity
would be inharmonious, chaotic, and jumbled.

The importance of a change in aesthetics is influenced by social
considerations.  These include public values, goals, awareness, and
concern regarding visual quality.  This is termed as visual sensitivity and is
defined as the degree of public interest in a visual resource or concern
over changes in the quality of that resource.  Visual sensitivity is a key
factor in assessing how important a change to a visual resource may be. 
For the purpose of this evaluation, sensitivity ratings have been assigned
to visual resources from four representative observation points.  These
sensitivity ratings are listed below:

High visual sensitivity exists in areas where views are rare, unique, or in
other ways special, such as in remote or pristine environments.  High-
sensitivity views would include landscapes that have landforms,
vegetative patterns, water bodies, or rock formations of unusual or
outstanding quality.  Highly sensitive viewers would include people with
long-duration or close-up views and people conducting activities that
depend on the view for enjoyment.

Medium visual sensitivity areas are landscapes lacking unusual or
outstanding qualities and are normally more developed than those of high
sensitivity.  These landscapes generally have features containing varieties
of form, line, color, and texture, and where human influence is more
apparent.  Medium visual sensitivity areas tend to be more common than
high visual sensitivity areas.  Medium-sensitivity viewers would have short-
duration or more distant views and would be conducting activities that are
not closely tied to enjoyment of the view.  
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Low visual sensitivity areas lack unusual or outstanding qualities,
tending to have minimal landscape features, with major clashes of form,
line, color, and texture.  These areas normally have been heavily affected
by human influence.  Low-sensitivity viewers would have short-duration or
distant views and would be conducting activities unrelated to the
surrounding views.  

• Using the visual resource inventory, identify four representative observation
points where potential effects to visual resources from the proposed project
would be noticeable.  Views of the Project Site from these key observation points
represent the baseline visual environment.  Rate the scenic quality of the view as
excellent, good, fair, or poor based on the visual quality evaluation criteria
described above.

• Using photographs taken from the four key observation points and the proposed
project’s final grading plan, prepare a computer-generated visual simulation of
the expected Project Site’s landscape after completion of the proposed project.  
Development of the visual simulations requires precise measurements and
three-dimensional modeling of the Project Site’s contours.  

• Analyze the changes between the existing landscape and the landscape
expected after completion of the project.

• Determine the level of significance to changes in visual resources from
implementation of the project.

• Develop and describe possible measures to minimize potential adverse impacts.

4.1.2 Regulatory Setting

Chapter 3, Section C, of the Benicia General Plan (City of Benicia, 1999a) discusses
the City’s visual character, or “...how Benicia looks and feels.”  It attempts to translate
an intangible sense of place into tangible policies and programs.  The City’s goals,
policies, and programs focus on preserving natural features and vistas, designating and
maintaining scenic roads and highways, identifying and enhancing the gateways to the
City, and improving streetscapes.  

Goal 3.9 of the General Plan is to “protect and enhance scenic roads and highways.”  
Within Goal 3.9, Policy 3.9.1 is to “Preserve vistas along I-780 and I-680.”  Under this
policy are several programs, including the following:
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• Program 3.9.A:  Inventory scenic resources along I-780 and I-680

• Program 3.9.B:  Investigate and apply for State Scenic Highway designation of
I-780 and I-680.

Therefore, although these roadways are not designated scenic highways, the City
intends for them to be designated as such in the future.

Figure 3-2 in the General Plan identifies the most important views and vistas within the
City.  One view from Rose Drive west of the Project Site’s southwest boundary looks
across the South Valley on the site to the east.  Another view from Lake Herman Road
between Lake Herman and Reservoir Road looks south toward Panorama Drive.  The
General Plan notes that “. . . views of the water, of the hills, and of the community from
within and from external locations define Benicia’s community character.”  The General
Plan also describes the Lake Herman Road corridor as conveying “a rural image for
Benicia which is unusual so close to an urban area.”  

Historic visual features of the Arsenal District described in the General Plan are south
of the Project Site; therefore, these features would not be of concern to this evaluation.

4.2 ENVIRONMENTAL SETTING

The General Plan identifies three principal routes from which the community’s scenic
resources can be viewed:  I-780, I-680, and Lake Herman Road.  Portions of the
Project Site are situated within the visual corridor of Lake Herman Road.  However, the
Project Site is not visible from the I-780 corridor, and views of the Project Site from the
I-680 corridor are limited.  Therefore, the Lake Herman Road corridor is the primary
visual corridor of concern for the proposed project.  The visual corridor along Lake
Herman Road provides views of the hillsides within and adjacent to the City-owned
property surrounding Lake Herman, although intervening topography interferes with
direct views of the Project Site in some locations.

The environmental setting for visual resources includes the Project Site and areas with
views of the Project Site.  Most views of the Project Site are available from adjacent
areas.  Views of the Project Site from more distant points are limited by topography.  
The Project Site is not visible from locations to the southwest and south including the
I-780 corridor, the Carquinez Straits, the Benicia-Martinez Bridge, and the bluffs on the
Contra Costa County side of the strait because of intervening hills.  Intervening hills
also block views of the Project Site from most of the I-680 corridor east and southeast
of the Project Site.  Although portions of the Project Site are visible from a limited area
along I-680, these views occur from the area of the Valero Energy Corporation and
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other industrial facilities situated between the I-680 and the Project Site.  Views from
this area to the northwest toward the Project Site are dominated by these industrial
facilities in the foreground with undeveloped rolling hills, including a small portion of the
Project Site and residential areas visible as background features.

The primary visual features of the Project Site consist of undeveloped, rolling hills and
valleys covered with grasses.  Scattered shrubs in the grasslands and areas of water
and wetland vegetation in the South Valley provide additional pleasing features to the
view.  Views of the Project Site also include several dirt roads that traverse the property
and areas where the vegetation and natural topography have been disturbed, both from
past DOD activities and from more recent residential development activities that have
been partially completed.  The natural topography has been most altered in the south
portion of the property where views include graded, terraced housing pads; paved
roads; and the McAllister Drive Land Bridge.  These man-made features provide a
negative contrast to the general visual quality of the Project Site’s natural hills.

From the Project Site, the visual features of rolling hills continue uninterrupted off the
site to the north in the areas around Lake Herman and Lake Herman Road.  The
natural visual features of the Project Site end abruptly at the residential development
adjacent to the site on the west and south, and the scene transitions to views of
industrial facilities to the east.  Views of the Project Site are available from these
adjacent areas.  The Project Site is partially visible from much of the Lake Herman
Recreation Area.  Residences within portions of the Southampton development are
visible from locations within the recreation area.  The closest houses are clearly visible
although they are about 1 mile away from viewpoints on the north shore of Lake
Herman.

Views of the Project Site and adjacent properties from the north are of high and/or
medium sensitivity.  Scenes that include the lake in the foreground have high vividness
with water, contrasting trees and rolling hills; high to moderate intactness with no or few
human-made disruptions in the natural landscape; and high unity with compatible
natural landscape elements.  Scenic quality is excellent to good, depending on the
observation point. 

Views of the Project Site from industrial areas east of the Project Site are of low to
medium visual sensitivity.  Scenes have moderate to low vividness with little distinction
in color and few contrasting elements; moderate intactness with the encroachment of
several urban features (electrical transmission towers, telephone poles, and
development in the distance); and moderate unity with generally compatible natural
landscape elements.  Scenic quality is fair.
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Views of the Project Site from the areas of residential development to the south and
west are of medium visual sensitivity.  Scenes have high to moderate vividness with
water in the foreground and contrasting colors in the natural landscape; moderate
intactness with the encroachment of urban development in the distance; and moderate
unity with generally compatible natural landscape elements.  Scenic quality is good.

Photographs 4-1 through 4-13 provide existing and simulated views of the four
observation points.  These four representative views of the Project Site have been
selected for the visual baseline.  The observation points are described in Table 4-1 and
shown in Photographs 4-1, 4-5, 4-8, and 4-11.  These are representative observation
points where potential effects to visual resources from the proposed project would likely
be noticeable.  The observation points provide a view from each of the four adjacent
areas described above (i.e., Lake Herman area on the north, industrial areas on the
east, and residential areas on the south and west).  The locations of these observation
points are shown on Figure 4-1.

As discussed in Section 4.2, a scenic vista was defined as a view from a project-
specific observation point that was determined to have good or excellent scenic quality
and medium to high viewer sensitivity, and a view that is designated in Figure 3-2 of the
Benicia General Plan.  From Table 4-1, the baseline view from Lake Herman
(Observation Point 1) was defined as a scenic vista because it was determined in this
analysis to have excellent scenic quality and high viewer sensitivity.  The view from
Reservoir Road (Observation Point 2) was not defined as a scenic vista for this analysis
because it was determined to have only fair scenic quality and medium viewer
sensitivity.  The baseline view from the biking/hiking trail (Observation Point 3) was
defined as a scenic vista because it was determined to have good scenic quality and
medium viewer sensitivity.  This view also represents a General Plan scenic view.  One
of the scenic views and vistas identified in the Benicia General Plan that includes the
Project Site is the easterly view from a point west of the Project Site on Rose Drive. 
Observation Point 3 generally provides the same view.  However, the view of the
property from Rose Drive is somewhat blocked by houses situated between Rose Drive
and the property.  Because Observation Point 3 is at the boundary of the Project Site, it
provides an uninterrupted view of the property.  Observation Point 4 is not a scenic
vista because it is limited to the residential viewers near the site. 

Scenic resources are defined as pleasing or valued features, such as trees, rock
outcroppings, historic buildings, or unique topography that adds contrast or screening,
particularly within a scenic highway.  There are no trees, rock outcrops, or historic
buildings that would be affected by the proposed project.  However, on the Project Site,
the Ridge would be a scenic resource because it adds contrast and screening in the
immediate area.  The natural topography of the Ridge was altered during development 
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Table 4-1.  Descriptions of Baseline Views

Observation
Point(a)

Distance
to Project

Site(b)
Direction of

View(c)
Sensitivity

Level(d)
Description of View
and Scenic Quality(e)

1 2,200 feet South-
southeasterly

High View from northeast corner of
Lake Herman Recreation
Area.  The Project Site is
behind trees in left portion of
picture.  Scenic quality is
excellent.

2 2,300 feet Southwesterly Medium View from Reservoir Road,
0.2 mile south of Lake
Herman Road.  The Ridge is
visible in the left-center of the
picture below the houses in
the background.  The North
Valley is behind the Ridge in
the right-center of the picture
and is not visible.  Scenic
quality is fair.

3 10 feet Northeasterly Medium View of the Project Site’s
South Valley from biking/
hiking trail north of Panorama
Drive.  The Ridge is in the
center of the picture.  The
North Valley is between the
Ridge and the hills in the
center background and is not
visible.  Scenic quality is
good.

4 10 feet North-
northeasterly

Medium View of the Project Site’s
South Valley from the end of
Casey Court off of Panorama
Drive.  The Ridge is closer
than from Observation
Point 3.  The North Valley is
situated behind the Ridge
and is not visible.  Scenic
quality is good.

Notes: (a) Observation points are shown on Figure 4-1.
(b) The distance from the location the photograph was taken to the closest Project Site

 boundary.
(c) Direction from where the location photograph was taken to the Project Site.
(d) High, medium, or low sensitivity levels as defined in Section 4.1.1.
(e) Scenic quality of view is rated as excellent, good, fair, or poor.
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of adjacent residential areas.  The Ridge was lowered and made more level and,
therefore, is not a pristine topographic feature.  However, the Ridge screens views of
the North Valley from Observation Point 3, which is reflective of a General Plan vista.  

4.3 IMPACTS AND MITIGATION MEASURES

4.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines indicates that a project may have a
significant effect on aesthetics/visual resources if it would:

• Have a substantial adverse effect on a scenic vista 

• Substantially damage scenic resources, including, but not limited to, trees,
rock outcroppings, and historic buildings within a scenic highway 

• Substantially degrade the existing visual character or quality of the site and its
surroundings

• Create a new source of substantial light or glare that would adversely affect
daytime or nighttime views in the area.

4.3.2 Project Impacts

For purposes of impact analysis, a scenic vista is defined as a view that is designated in
Figure 3-2 of the General Plan, and a view from a project-specific observation point that
was determined to have good or excellent scenic quality and medium to high viewer
sensitivity.

Photographs 4-2 , 4-3, 4-4, 4-6, 4-7, 4-9, 4-10, 4-12, and 4-13 provide a presentation of
the site’s expected appearance after completion of the project from the four observation
points selected as the visual baseline as described in Section 4.2.  

These figures depict the site immediately after completion of clearing and excavation
and after vegetation has been reestablished.  The figures are referenced in the
following analysis of impacts on scenic vistas.
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Impact 4-1:  Short- and Long-term Visual Impacts on General Plan Vistas.

Because there are no views of the Project Site from I-780 and Carquinez Straits
corridors, the proposed project would have no impacts to the vistas in these corridors.  
Because only very limited views of the Project Site are available from I-680 and the
Project Site constitutes only a minor portion of the background of these views, no
impacts to vistas along I-680 are expected.  The General Plan vista from Rose Drive to
the east (mentioned in Section 4.1.2) is reflected in Observation Point 3 and is
discussed below (see Impacts 4-5 and 4-6).  The other General Plan vista that could
include the Project Site looks south from Lake Herman Road; however, the Project Site
is not visible from this viewpoint because of intervening topography.  The proposed
project, therefore, would not impact this vista.  Because there would be no adverse
effects on these vistas, short- and long-term impacts on General Plan vistas would be
less than significant.

Mitigation Measure.  None required.

Impact 4-2:  Short-term Visual Impacts on Observation Point 1.

Visual changes to the Project Site during remediation and grading activities would be
partially visible beyond the hills adjacent to Lake Herman.  Because there would be no
substantial adverse effect on this scenic vista, short-term impacts on the scenic vista
from Lake Herman would be less than significant.  

Mitigation Measure.  None required.

Impact 4-3:  Long-term Visual Impacts on Observation Point 1.

After completion of the proposed project, the view of the topography from this
observation point would not noticeably change (see Photographs 4-2 and 4-3).  The
minor changes visible in the distance would not change the existing scenic quality of the
view from Observation Point 1.  Should a berm be constructed as part of the proposed
project, it would appear as a new ridge line above the closer hill as shown in the center
of Photograph 4-4.  The new ridge line in the distance would not change the existing
scenic quality of the view from Observation Point 1.  Additionally, filling activities in the
North Valley, with or without the berm, would only result in a minor visual change in the
Lake Herman Road corridor because of the existing distance to the Project Site and the
partial concealment of the site by closer hills and trees.  This would not result in a
substantial adverse effect to this scenic vista, nor substantially damage scenic
resources within a scenic highway.  Therefore, post-project impacts on the scenic vista
from Observation Point 1 and Lake Herman would be less than significant.



4-24 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

Mitigation Measure.  None required.

Impact 4-4:  Short- and Long-term Visual Impacts on Observation Point 2.

This view does not qualify as a scenic vista.  However, relatively minor changes in
existing scenic quality caused by project activities are expected to occur (see
Photographs 4-6 and 4-7).  Because these changes are minor and Observation Point 2
is not a scenic vista, the proposed project would not have a substantial adverse effect
on scenic vistas from this view.  Therefore, the short-term and post-project impacts on
the view from Observation Point 2 would be less than significant. 

Mitigation Measure.  None required.

Impact 4-5:  Short-term Visual Impacts on Observation Point 3.

During remediation and grading activities, the view of the topography from this
observation point would noticeably change.  The Ridge would be lowered by cutting
activities, and the construction equipment and dust raised would be visible from this
observation point.  During the cut-and-fill activities, the views of the site’s rolling hills
would be replaced by views of exposed earth and bedrock and the temporary roads,
terraces, and cuts required for construction equipment access throughout the Project
Site.  Off-site views of the Project Site would appear as areas of exposed earth and
rock among the surrounding vegetated hills and residential development.  This would
represent a substantial adverse effect on this scenic vista, which was chosen to
represent a designated vista in the General Plan and offers a relatively unimpeded view
of the Project Site.  No measures are feasible to avoid the views of exposed earth,
construction roads, and cuts for equipment access.  Therefore, short-term impacts of
project construction activities on the scenic vista from Observation Point 3 are
significant and unavoidable.

Mitigation Measure.  None available.

Impact 4-6:  Long-term Visual Impacts on Observation Point 3.

The view from Observation Point 3, as shown in Photographs 4-9 and 4-10, would
exhibit substantial change after completion of the proposed project.  The primary visual
impact would be lowering of the Ridge due to cutting activities.  Additionally, the north
slope of the South Valley would be lower, revealing previously unseen views of the hills
on the north side of the North Valley.  Some of the slopes on the north side of the South
Valley would become steeper from the fill placed below the lowered Ridge.  The Ridge
and the North Valley would appear as a level area, contrasting with the natural, rounded
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shapes of the surrounding topography.  The post-project view of the topography from
Observation Point 3  would noticeably change, and the overall scenic quality of the view
would be diminished.  This would be a significant and unavoidable impact. 
Implementation of the following mitigation measures would reduce this impact, but it
would still be considered significant and unavoidable.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5 in Section 7, Biological Resources.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7 in Section 7, Biological Resources.

Impact 4-7:  Short-term Visual Impacts on Observation Point 4.

During remediation and grading activities, the view of the topography from this
observation point would noticeably change.  The Ridge would be lowered by cutting
activities, and the construction equipment and dust raised would be visible from this
observation point (although efforts will be made to control dust as discussed in
Section 6, Air Quality).  During the cut-and-fill activities, the views of the site’s rolling
hills would be replaced by views of exposed earth and bedrock and the temporary
roads, terraces, and cuts required for construction equipment access throughout the
Project Site.  Off-site views of the Project Site would appear as areas of exposed earth
and rock among the surrounding vegetated hills and residential development.  No
measures are feasible to avoid the views of exposed earth, construction roads, and
cuts for equipment access.  Therefore, short-term impacts of project construction
activities on the vista at Observation Point 4 are significant and unavoidable.

Mitigation Measure.  None available.

Impact 4-8:  Long-term Visual Impacts on Observation Point 4.

The view from Observation Point 4, as shown in Photographs 4-12 and 4-13, would
exhibit the most change after completion of the proposed project.  The primary visual
impacts would be similar to those from Observation Point 3.  Because the view of the
topography from Observation Point 4 would noticeably change (see Photograph 4-13)
and the overall scenic quality of the view would be diminished, long-term impacts to the
vista at Observation Point 4 would be significant and unavoidable.  Implementation of
the following mitigation measures would reduce this impact, but it would still be
considered significant and unavoidable.
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Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5 in Section 7, Biological Resources.

Mitigation Measure 7-7:  Restore Marshland Riparian Vegetation.

Refer to Mitigation Measure 7-7 in Section 7, Biological Resources.

Impact 4-9:  Long-term Impacts on Scenic Resources from Areawide Clearance.

The proposed project would change the rolling topography of the Ridge, which is
considered a scenic resource, to a relatively level area, eliminating the contrast of the
existing topography and exposing the view beyond.  Because of the permanent change
in topography in the Ridge and North Valley areas, these areas would not regain their
former appearance.  The modification of the Ridge resulting from cut-and-fill operations
is a significant and unavoidable impact.

Mitigation Measure.  None available.

Impact 4-10:  Short-term Impacts on Existing Visual Character from Vegetation
Clearance.

The proposed activities would substantially alter the existing landscape of the Project
Site.  The mowing and removal of vegetation from the property during the initial stages
of the proposed project would change the existing visual character of the property.  The
visual texture of the existing vegetated landscape would become relatively barren with
only the stubble of weeds and grass remaining.  The visual interest provided by the
scattered shrubs in the grassland and the wetland vegetation in the South Valley would
be lost.  Because this would substantially degrade the existing visual character of the
site, the short-term impact from vegetation clearance would be significant and
unavoidable.  No measures are feasible to avoid the loss of visual interest from
vegetation clearance.  Short-term impacts of project construction activities on the visual
character of the Project Site are significant and unavoidable.

Mitigation Measure.  None available.

Impact 4-11:  Short-term Impacts on Existing Visual Character from Areawide
Clearance.

Grading activities that would follow vegetation removal would introduce large equipment
and dust into the viewshed of the Project Site.  Continued cut-and-fill activities would
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change the rolling topography of the Ridge and North Valley area to a relatively level
area, eliminating some of the features that contribute to the natural visual character of
the Project Site.  Because this would substantially degrade the existing visual character
of the site, the short-term impacts of the proposed area clearance on the visual
character of the Project Site would be significant and unavoidable.

Mitigation Measure.  None available.

Impact 4-12:  Long-term Impacts on Existing Visual Character from Areawide
Clearance.

After the project is complete, the primary visual impact would be the lowered, level
appearance of the Ridge.  This would contrast with the surrounding rounded shapes of
the natural hills and would introduce an artificial appearance to the Project Site.  This
represents a substantial degradation in the existing visual character.  As a result, post-
project impacts on the visual character of the Project Site would be significant and
unavoidable.  Implementation of the following mitigation measures would reduce this
impact, but it would still be considered significant and unavoidable.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5 in Section 7, Biological Resources.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7 in Section 7, Biological Resources.

Impact 4-13:  Short-term Impacts from Light and Glare for Construction
Equipment Maintenance.

During grading activities, maintenance on construction equipment would be conducted
as needed after the end of the work day.  Because these activities could occur after
dark, they could introduce temporary light sources (i.e., construction equipment lights)
that could adversely affect nighttime views to the surrounding areas.  Therefore, this
impact is considered temporary and significant.  Implementing the following mitigation
measure would reduce this impact to a less than significant level.
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Mitigation Measure 4-1:  Limit Maintenance to as Early in Evening as Possible,
and to a Location Not Readily Visible to Adjacent Residences.  

The construction contractor will perform maintenance of construction equipment as
early as feasible in the evening hours.  These activities would not be conducted later
than 10:00 p.m. and would be limited to a location on the Project Site remote from and
not readily visible to adjacent residences.  The construction contractor would use
baffles on the lights to minimize visibility of light and glare to areas off the site.
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SECTION 5
AGRICULTURE RESOURCES

5.1 INTRODUCTION

Agriculture resources are the natural resource systems used to produce commodities
that maintain life, including food, fiber, forest products, horticultural crops, and their
related services.  Agricultural systems are categorized into five Important Farmland
map categories established by the California Department of Conservation’s Farmland
Mapping and Monitoring Program.  With the exception of Grazing Land, these
categories do not include publicly owned lands for which there is an adopted policy
preventing agricultural use. 

Prime Farmland

Prime Farmland is defined as land with the best combination of physical and chemical
characteristics for the production of crops.  It has the soil quality, growing season, and
moisture supply needed to produce sustained high yields of crops when treated and
managed, including water management, according to current farming methods.  Prime
Farmland must have been used for the production of irrigated crops within the last
3 years. 

Farmland of Statewide Importance

Farmland of Statewide Importance is defined as land other than Prime Farmland with a
good combination of physical and chemical characteristics for the production of crops. 
It must have been used for the production of irrigated crops within the last 3 years. 

Unique Farmland

Unique Farmland is defined as land that does not meet the criteria for Prime Farmland
or Farmland of Statewide Importance, but is land that is currently used for the
production of specific crops of high economic value.  It has the special combination of
soil quality, location, growing season, and moisture supply needed to produce
sustained high quality or high yields of a specific crop when treated and managed
according to current farming methods.  Examples of such crops include oranges, olives,
avocados, rice, grapes, and cut flowers. 
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Farmland of Local Importance

Farmland of Local Importance is defined as land other than Prime Farmland, Farmland
of Statewide Importance, or Unique Farmland that is either currently producing crops or
that has the capability of production.  This land may be important to the local economy
due to its productivity. 

Grazing Land

Grazing Land is defined as land on which the existing vegetation, whether grown
naturally or through management, is suitable for grazing or browsing of livestock.  This
classification does not include land previously designated as Prime Farmland, Farmland
of Statewide Importance, Unique Farmland, or Farmland of Local Importance, and
heavily brushed, timbered, excessively steep, or rocky lands that restrict the access and
movement of livestock.

5.1.2 Methodology

Previous studies and reports were reviewed for information pertaining to agriculture
resources in the vicinity of the Project Site.  A literature search for information relating to
agriculture resources and regulations germane to agriculture was also conducted.

5.1.3 Regulatory Setting

Regulations pertaining to agriculture resources are summarized in Table 5-1.

Table 5-1.  Regulations Pertaining to Agriculture Resources
Regulation Purpose

State
Williamson Act Provides tax breaks to landowners if they agree to a

10-year contract that requires them to maintain their
lands in agriculture or open space.

County
Orderly Growth Initiative Regulates the premature conversion of agricultural

lands.
Local
City of Benicia General Plan Contains a provision to “Preserve rangeland north of

Lake Herman Road.”
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5.2 ENVIRONMENTAL SETTING

Intensive grazing, dry land farming, and other disturbances have significantly degraded
most of the historic grazing lands on the Project Site (City of Benicia, 1999a).  
According to the California Department of Conservation, Division of Land Resource
Protection, the Project Site is primarily designated as Grazing Land, with a small portion
designated as Other Land (Personal Communication, Withers, California Department of
Conservation, September 8, 2000).  However, no livestock grazing presently occurs on
the site.  No known Prime or Unique Farmland or Farmland of Statewide Importance
occurs on the Project Site or in the immediate vicinity.  Furthermore, no Farmland of
Local Importance occurs on the Project Site. 

5.3 ENVIRONMENTAL IMPACTS

5.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines indicates that a project may have a
significant effect on agriculture resources if it would:

• Convert Prime Farmland, Unique Farmland, or Farmland of Statewide
Importance to a nonagricultural use

• Conflict with existing zoning for agricultural use or Williamson Act contracts on
the site.

5.3.2 Project Impacts

Impact 5-1:  Long-term Impacts from Conversion of Prime Farmland, Unique
Farmland, or Farmland of Statewide Importance or Conflicts with Existing Zoning
for Agricultural Use.

Although there are some areas of Grazing Land and Farmland of Local Importance
adjacent to the Project Site, the proposed project is not expected to impact these
resources.  No Prime or Unique Farmland or Farmland of Statewide Importance occurs
on or near the Project Site, and there are no current agricultural uses or Williamson Act
contracts on the site.  In addition, the project is consistent with the Orderly Growth
Initiative and the City of Benicia General Plan, which protect and maintain agricultural
land uses.  Therefore, there would be no impacts to agriculture resources.

Mitigation Measure.  None required.
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SECTION 6
AIR QUALITY

6.1 INTRODUCTION

Air quality is defined by ambient air concentrations of specific pollutants that have been
determined by the U.S. Environmental Protection Agency (EPA) to be of concern with
respect to the health and welfare of the general public.  The subject pollutants are
carbon monoxide (CO), sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone, PM10, and
lead.  The state of California and U.S. EPA have established ambient air quality
standards that set legal maximum limits for air pollutant concentrations in the outdoor
(ambient) air necessary to protect public health and the environment (Table 6-1).  Areas
in California where ambient air concentrations of a pollutant are higher than the state
and/or national standard are considered to be in nonattainment for that pollutant.  

The majority of regulated pollutants are primary pollutants emitted directly from a
source into the atmosphere.  Ozone is a secondary pollutant produced in the
atmosphere through chemical interactions between primary pollutants.  Precursors to
ozone are nitrogen oxides (NOx) and reactive organic gases (ROG), which are
commonly present in combustion exhaust from automobiles, heavy equipment, and
industry.  Although ROG is not listed in the state or national standards, these gases
constitute a regulated pollutant because of their role as a precursor to ozone.

The California Air Resources Board (CARB) monitors ambient air quality at hundreds of
air monitoring stations throughout the state.  Air quality monitoring stations usually
measure pollutant concentrations between ground level and 10 feet above ground level;
therefore, air quality is often referred to in terms of “ground-level” concentrations.

6.1.1 Methodology

In order to evaluate the proposed project’s impacts on ambient air quality, it was
necessary to develop an approach to evaluating project-related emissions and their
significance.  The proposed project is considered to be a construction project (Personal
Communication, Hill, Bay Area Air Quality Management District, 2000).  Construction
activities would generate exhaust emissions from operation of heavy equipment and
construction vehicles traveling to and from the Project Site and fugitive dust emissions
from ground-disturbing activities.  
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Table 6-1.  National and California Ambient Air Quality Standards
Page 1 of 2

Pollutant
Averaging
Time Primary(a,b) Secondary(a,c)

California
Standard(f)

Ozone 1-hour 0.12 ppm(d)

(235 µg/m3)
Same as primary
standard 

0.09 ppm
(180 µg/m3)

Carbon
monoxide

8-hour 9 ppm
(10,000 µg/m3)

— Same as primary
standard

1- hour 35 ppm
(40,000 µg/m3)

--- 20 ppm
(23 mg/m3) 

Nitrogen dioxide Annual
Mean

0.053 ppm(e)

(100 µg/m3)
Same as primary
standard

1-hour - - 0.25 ppm
(470 µg/m3)

Sulfur dioxide Annual
Mean

(0.03 ppm)
80 µg/m3)e)

—

24-hour  0.14 ppm
(365 µg/m3)

— 0.04 ppm
(105 µg/m3)

3-hour --- 0.5 ppm
(1,300 µg/m3)

—

1-hour - - 0.25 ppm
(655 µg/m3)

PM10 Annual
Mean

50 µg/m3(e) Same as primary
standard

30 µg/m3(g)

24-hour 150 µg/m3 Same as primary
standard

50 µg/m3



Draft Environmental Impact Report 6-3
Tourtelot Remediation, Benicia, California

Table 6-1.  National and California Ambient Air Quality Standards
Page 2 of 2

Pollutant
Averaging
Time Primary(a,b) Secondary(a,c)

California
Standard(f)

Lead 30-day
average

- - 1.5 µg/m3

Quarterly 1.5 µg/m3 Same as primary
standard

Notes: National standards, other than ozone and those based upon annual averages or annual 
arithmetic means, are not to be exceeded more than once per year.  The ozone standard is 
attained when the expected number of days per calendar year, with maximum hourly 
average concentrations above the standard, is equal to or less than one.
(a) Equivalent units given in parentheses are based on a reference temperature of 25oC

and a reference pressure of 760 millimeters (1,013.2 millibars) of mercury.  All
measurements of air quality are to be corrected to a reference temperature of 25oC and
a reference pressure of 760 millimeters of mercury; ppm in this table refers to ppm by
volume, or micromoles of pollutant per mole of gas.

(b) National Primary Standards:  The levels of air quality necessary, with an adequate
margin of safety, to protect the public health.

(c) National Secondary Standards:  The levels of air quality necessary to protect the public 
welfare from any known or anticipated adverse effects of a pollutant.

(d) The ozone 1-hour standard applies only to areas that were designated as being in 
nonattainment.

(e) Calculated as arithmetic mean.
(f) California Standards for ozone, carbon monoxide, sulfur dioxide (1- and 24- hour), 
nitrogen dioxide, suspended particulate matter, and visibility reducing particulates are 
values that are not to be exceeded.  All others are not to be equaled or exceeded.
(g) Calculated as geometric mean.
µg/m3 = micrograms per cubic meter
PM10 = particulate matter equal to or less than 10 microns in diameter
ppm = parts per million

Source:  California Air Resources Board, 1996.

Significance criteria were established using the approach recommended by the Bay
Area Air Quality Management District (BAAQMD) in their CEQA Guidelines.  The
BAAQMD does not establish a threshold of significance for construction impacts,
because construction-related emissions are generally of short-term duration. 
Therefore, the BAAQMD’s approach to CEQA analyses of construction impacts is to
emphasize implementation of effective and comprehensive control measures rather
than detailed quantification of emissions (Bay Area Air Quality Management District,
1999).  



6-4 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

6.1.2 Regulatory Setting

The federal Clean Air Act (CAA) of 1970, as amended in 1977 and 1990, established
the National Ambient Air Quality Standards (NAAQS) for the protection of human health
and public welfare for six “criteria” pollutants:  SO2, CO, ozone, NO2, lead, and PM10

(see Table  6-1).  These standards and regulations focus on (1) the maximum allowable
ambient pollutant concentrations, and (2) the maximum allowable emissions from
individual sources. 

The California CAA of 1988 established California Ambient Air Quality Standards
(CAAQS) for criteria pollutants, which are shown in Table 6-1.  The CAAQS also
include additional standards for sulfates, hydrogen sulfide, vinyl chloride, and visibility-
reducing particles.  The CARB is the state regulatory agency with authority to enforce
regulations to achieve and maintain the CAAQS and the NAAQS, except in areas
where the local air quality management district has been given authority over stationary
source emissions.  The BAAQMD has been delegated the enforcement authority over
the San Francisco Bay Area, which includes the Project Site.

The BAAQMD has identified a set of feasible PM10 control measures for construction
activities (see Mitigation Measure 6-1).

6.2 ENVIRONMENTAL SETTING

The City of Benicia is in the southernmost portion of Solano County, overlooking the
Carquinez Strait, which connects San Pablo Bay to the west and the Sacramento Delta
to the east.  The climate in Benicia is generally mild with warm, dry summers and cool
winters.  The proximity to the Pacific Ocean and the influence of marine air drawn
inland moderate the region's temperature and precipitation.  The warm, dry season
lasts from May through October, with summer temperatures averaging approximately
70 degrees (b) Fahrenheit (F).  Summer temperatures of 85-95bF have been recorded
in the City of Benicia when the cool, marine air is held offshore by pressure gradients. 
In spring and fall, dense morning fog is common when warm, moisture-laden air from
the ocean moves onto the landmass.  The cool, wet season extends from November to
April.  The winter temperatures range from 40bF to 50bF.  Almost 90 percent of the
annual precipitation occurs during this season, with a mean annual rainfall of 18 to
19 inches.  The predominant wind direction during the summer is from the east, while
during the winter, it prevails from the west.  Mean wind speeds range from about 7 to
14 miles per hour (mph).
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The City of Benicia is in the BAAQMD jurisdiction area, which encompasses nine San
Francisco Bay Area counties:  San Francisco, San Mateo, Santa Clara, Alameda,
Contra Costa, Napa, Marin, southern Sonoma, and southwest Solano.  The San
Francisco Bay Area Air Basin (SFBAAB) is a large, shallow basin surrounded by hills
that taper into a series of valleys.  The topography of the SFBAAB creates a high
potential for trapping and accumulating air pollutants.

The SFBAAB is designated as a nonattainment area for the ozone NAAQS and as a
nonattainment area for the ozone and PM10 CAAQS.  Estimated emission baseline
conditions for the SFBAAB are provided in Table 6-2.

Table 6-2.  Emission Inventory – San Francisco Bay Area Air Basin (1996)
Criteria Pollutant (tons/year)

Emission Sources TOG ROG CO NO SOx PM PM10
Fuel Combustion 9 3 32 92 10 4 4
Waste Disposal 420 5 0 0 0 0 0
Cleaning and Surface Coatings 60 53 0 0 0 0 0
Petroleum Production and Marketing 100 47 1 8 35 2 1
Industrial Processes 15 12 25 3 7 20 12
Solvent Evaporation 78 76
Miscellaneous Processes
(construction and demolition and
unpaved roads)

80 23 260 21 1 230 130

On-road Motor Vehicles 280 240 2,300 300 4 10 8
Other Mobile Sources
(Trains/Boats/Equipment)

44 41 460 120 10 8 7

Natural Sources 0 0 3 0 0 0 0
Total Bay Area Air Basin 1,100 510 3,100 540 68 280 160
CO = carbon monoxide
NOx = nitrogen oxides
PM = particulate matter
PM10 = particulate matter equal to or less than 10 microns in diameter
ROG = reactive organic gases
SOx = sulfur oxides
TOG = total organic gases

Source:  California Air Resources Board, 1996.
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The majority of emissions generated within the SFBAAB result from motor vehicles,
which contribute 74 percent of the 3,100 tons per year of CO emissions.  Ozone
(nonattainment criteria pollutant) precursors are generated primarily by waste disposal
such as landfills that generate 38 percent of the 1,100 tons per year of total organic gas
(TOG) within the SFBAAB.  Particulate matter (PM) is generated mainly by
miscellaneous processes such as unpaved road dust, fugitive windblown dust, and
construction and demolition activities.  These processes generate 82 percent of the
280  tons per year of PM emissions (81 percent of PM10) within the SFBAAB (California
Air Resources Board, 1996).

6.3 ENVIRONMENTAL IMPACTS

6.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on air quality if it would:

` Violate any ambient air quality standard, contribute substantially to an existing or
projected air quality violation, or expose sensitive receptors to substantial
pollutant concentrations.

` Create a potential public health hazard or involve the use, production, or disposal
of materials that pose a hazard to people or animal or plant populations in the
area affected.

In addition, the BAAQMD considers the generation of PM10 during construction activities
to be potentially significant.

6.3.2 Project Impacts

Air quality is typically considered and analyzed in two categories:  short-term impacts
and long-term impacts.  Short-term impacts usually result from emissions associated
with project construction (e.g., excavation and grading operations, heavy equipment
operation, construction workers’ travel).  Long-term impacts may result from emissions
associated with project operation, including electricity and natural gas use and vehicular
trips generated by the project at completion.  Because this project will consist only of
short-term construction activities, long-term air quality impacts are not anticipated and
are not analyzed in this EIR.
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Construction-related emissions are generally of short-term duration, but may still cause
adverse air quality impacts.  PM10 is the pollutant of greatest concern with respect to
construction activities.  PM10 emissions can result from a variety of construction
activities, including excavation, grading, demolition, vehicle travel on paved and
unpaved surfaces, and vehicle and equipment exhaust.  Construction-related emissions
can cause substantial increases in localized concentrations of PM10.  PM10 emissions
from construction activities can lead to adverse health effects as well as nuisance
concerns such as reduced visibility and soiling of exposed surfaces.

PM10 construction emissions can vary greatly depending on the level of earthwork
activities, the specific locations of operations, the operating equipment, local soils,
weather conditions, and other factors.  Despite variability in emissions, experience has
shown that there are many feasible control measures that can be implemented to
significantly reduce PM10 emissions from construction.  The BAAQMD’s approach to
CEQA analyses of construction impacts is to emphasize implementation of effective
and comprehensive control measures rather than detailed quantification of emissions. 
Because these control measures will be implemented during project activities (see
Mitigation Measure 6-1), air pollutant emissions from construction activities are
expected to be less than significant.

Impact 6-1:  Short-term Increased Exhaust and Fugitive Emissions from
Mobilization and Demobilization; Equipment Operation for Surface Preparation,
Clearance and OE Excavation; Construction Equipment Operation and
Associated Activities from Haul Road Construction; Removal and Transport of
Contaminated Soils; and Equipment Operation and Ground Disturbance from
Grading Activities.

Air quality impacts associated with these activities would be caused by fugitive and
combustive emissions.  The primary sources of fugitive emissions (PM10) would be from
ground-disturbing activities such as clearing activities, excavation, construction vehicle
traffic on unpaved ground, and wind blowing over exposed earth surfaces.  Primary
combustive sources of construction-related emissions (ROG, CO, and NOx) are from
the operation of gasoline and diesel-powered, heavy-duty mobile construction
equipment such as tractors, bulldozers, compactors, water trucks, scrapers, dump
trucks, and front-end loaders and backhoes.  These activities would temporarily
increase PM10, ROG, NOx, and CO concentrations in the project vicinity.  During
excavation of contaminated soil at the Flare Site and Demolition Site, the TNT Strips,
and other areas containing contaminated soils with chemical concentrations exceeding
preliminary remediation goals, fugitive emissions could contain metals such as lead,
mercury, dioxins, TNT, or PAHs.  Current data suggest that concentrations of these soil
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contaminants are not high enough to present a concern should they become airborne. 
Any monitoring requirements for soil contaminants during excavation of contaminated
soil will be specified in the remedial design documents.  Air monitoring will be
performed at two PM10 monitoring stations downwind and one PM10 monitoring station
upwind of the excavation site.  

These activities would result in generation of PM10, and air emissions from these
activities could violate ambient air quality standards and contribute substantially to an
existing or projected air quality violation due to a substantial area that will be disturbed. 
For these reasons, impacts are expected to be significant.  Implementing the following
mitigation measures would reduce these impacts to a less than significant level.

Mitigation Measure 6-1:  Implementation of PM10 Fugitive Dust Emission Control
Measures Recommended by the BAAQMD.

The BAAQMD has identified a set of feasible PM10 control measures for construction
activities. To minimize emissions from these activities, the following control measures 
recommended by BAAQMD will be implemented:

` Water all active construction areas at least twice daily

` Pave, apply water three times daily, or apply (nontoxic) soil stabilizers on all
unpaved access roads, parking areas, and staging areas at construction sites

` Sweep daily (with water sweepers) all paved access roads, parking areas, and
staging areas at construction sites

` Sweep streets daily (with water sweepers) if visible soil material is carried onto
adjacent public streets

` Cover all trucks hauling soil, sand, and other loose material, or require all trucks
to maintain at least 2 feet of freeboard

` Hydroseed or apply (nontoxic) soil stabilizers to inactive construction areas
(previously graded areas inactive for 10 days or more)

` Enclose, cover, water twice daily, or apply (nontoxic) soil binders to exposed
stockpiles (e.g., dirt, sand)
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` Limit speeds on unpaved roads to 15 mph

` Install sandbags or other erosion control measures to prevent silt runoff to public
roadways

` Replant vegetation in disturbed areas as quickly as possible

` Install wheel washers for all existing trucks, or wash off the tires or tracks of all
trucks and equipment leaving the site (optional, strongly encouraged)

` Install wind breaks, or plant trees/vegetative wind breaks at windward side(s) of
construction areas (optional, strongly encouraged)

` Suspend excavation and grading activity when winds (instantaneous gusts)
exceed 25 mph.

In addition to these BAAQMD measures, an additional measure will be implemented: 
trucks hauling contaminated soil for disposal off site will be tarped to prevent fugitive
emissions of soil contaminants.  

Mitigation Measure 6-2: Implementation of Measures to Minimize Exhaust
Emissions from Construction Equipment.

The construction manager could reduce combustive emissions from construction
equipment where possible by implementing the following:

` Use less polluting equipment/methods that can accomplish the activity
` Specify stringent equipment air emissions 
` Advise operators to use only the necessary power to accomplish the activity
` Keep equipment well maintained to minimize air emissions
` Have equipment powered down or turned off when not in use. 

Impact 6-2:  Short-term Localized Hazardous Air Pollutants (HAPs) and Criteria
Pollutants Emissions from Detonation Activities in a Blast Chamber.

A contained demolition device will be used for detonation of safe-to-move OE items
found on the site.  To estimate the fugitive emissions from detonation of OE, a similar
OE detonation process was reviewed (Harding Lawson Associates, 1997).  Less than
3 pounds of CO, approximately 1 pound of PM, and a negligible amount of NOx were
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produced during a single event, during which 1.25 pounds of C-4 explosive were used
to ignite the accumulated 13.75 pounds of ordnance.  Similar explosives will be used to
detonate OE on the Project Site.  Detonations that could be performed during OE
clearance activities would be individual, short-term events.  Minor, insignificant amounts
of HAPs and criteria air pollutants could potentially be released from detonation of OE,
but, because these emissions would not violate any ambient air quality standard nor
contribute substantially to an existing or projected air quality violation, the short-term
impacts of these releases are expected to be less than significant.  Air monitoring will
be performed in order to verify that air quality standards are not violated.  In the event
monitoring results indicate that an air quality standard has been exceeded, project
activities will be re-evaluated and modified to ensure that additional exceedences do
not occur. 

Mitigation Measure.  None Required.

Impact 6-3:  Short-term Localized HAPs and Criteria Pollutants Emissions from
BIP or Accidental Detonations.

BIP activities would occur when OE items cannot be moved.  Based on similar
detonation activities, only insignificant amounts of HAPs and criteria air pollutants could
potentially be released from BIP.  Accidental detonation, which would contribute
insignificant amounts of HAPs and criteria pollutants, is unlikely to happen at the
Project Site and, therefore, is considered as a one-time event.  Therefore, these
emissions are unlikely to contribute substantially to an existing or projected air quality
violation, and the short-term impacts of these releases are expected to be less than
significant.  Air monitoring will be performed during a BIP.  Air monitoring for PM10 will
also be conducted continuously during OE clearance activities.  Air monitoring results
will be used to verify that air quality standards are not violated by a BIP or accidental
detonation.  In the event monitoring results indicate that an air quality standard has
been exceeded, project activities will be reevaluated and modified to ensure that
additional exceedences do not occur.  Although this impact is less than significant, the
following mitigation measure could be implemented to reduce emissions.

Mitigation Measure 6-3:  Restrictions of Weather Conditions on BIP.

BIP will not be conducted during days of low cloud cover or temperature inversions,
which could impair emission dispersion and adversely affect local residences.
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Impact 6-4:  Short-term Increased VOC Emissions from Removal and Transport of
Contaminated Soils.

Up to 44,000 cy of contaminated soil will be removed from the Project Site.  Soil
removal activities would temporarily increase PM10, VOCs, NOx, CO, and possibly
metals  concentrations in the project vicinity.  Impacts from increased PM10, NOx, CO,
and possibly metals emissions from these activities are discussed in Impact 6-1.  It is
anticipated that VOC emissions from removing oil-contaminated soils would occur
during this work; however, the emissions will be short-term, localized, and sporadic. 
These emissions would not be expected to violate any air quality standards nor create a
potential public health hazard; therefore, these impacts would be less than significant.

Mitigation Measure.  None required.
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SECTION 7
BIOLOGICAL RESOURCES

7.1 INTRODUCTION

Biological resources include native and introduced plants and animals and the physical
environment in which they occur.  For discussion purposes, these resources have been
separated into the following sections:  vegetation (including grassland, freshwater
marsh, and riparian), wildlife, special-status species, and jurisdictional wetlands. 
Vegetation communities are characterized by their dominant plant species composition
and vegetative structure.  Vegetation communities and plant species are usually
associated with specific soil types, slopes, elevations, and the presence of water. 
Wildlife species are typically found in particular habitats generally defined by vegetation
communities and landscape features such as rivers, sand dunes, ponds, and cliff faces. 
Nomenclature used throughout this report conforms to Holland (1986) for vegetation
communities, Hickman (1993) for plants, Stebbins (1985) for amphibians and reptiles,
National Geographic Society (1999) for birds, and Laudenslayer and Grenfell (1983) for
mammals.

7.1.1 Methodology

This section describes the various steps taken to conduct the biological resources
assessment of the Project Site.  This assessment was conducted to determine potential
occurrence of various sensitive biological resources on the Project Site, potential for the
Project Site to support these sensitive biological resources, and analyze potential
impacts to these resources from project activities.  This information will also be used by
the project applicant, Granite, in its coordination with the applicable agencies (U.S. Fish
and Wildlife Service [USFWS] and USACE Regulatory) on additional permitting
requirements.  The ultimate objective of this assessment and analysis was to identify
and propose specific mitigation measures for project impacts.

As a first step in the analysis, all biological survey reports for the Project Site were
reviewed.  These survey reports include:

• California Red-legged Frog Field Survey Report (Wetlands Research Associates,
Inc., 1998)

• California Red-legged Frog Field Survey Report (Wetlands Research Associates,
Inc., 2000d)
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• Delineation of Potential Jurisdictional Wetlands (Section 404 of the Clean Water
Act) (Wetlands Research Associates, Inc., 1999)

• Delineation of Potential Jurisdictional Wetlands (Section 404 of the Clean Water
Act):  North Valley Re-delineation, Tourtelot Property, (Wetlands Research
Associates, Inc., 2000a)

• Biological Reconnaissance Survey, Tourtelot Property (Earth Tech, 1999a).

• Pre-construction Raptor Breeding Survey Report (Wetlands Research
Associates, Inc., 2000b).

• Special-Status Plant Survey of the Tourtelot Properties (Wetlands Research
Associates, Inc., 2000d).

• Callipe Silverspot Butterfly Habitat Assessment Report (Wetlands Research
Associates, Inc., 2001).

A summary of each survey report is provided in Section 7.1.1.1, Summary of Project
Site Surveys.

As the next step in the analysis, information concerning the regional occurrence of
special-status and sensitive species of plants and animals was compiled and analyzed
to determine the potential impacts of project implementation.  This information was
obtained from the following sources:

• The USFWS, Sacramento, provided a list of federally threatened and
endangered species potentially occurring in Solano County and within the
Benicia Quadrangle.

• The California Natural Diversity Data Base (CNDDB) text information (which
describes the habitat and occurrence of special-status plants, animals, and
natural communities) and occurrence maps (1:24,000 U.S. Geological Survey
[USGS] quadrangle overlays depicting the locations of various special-status and
sensitive species recorded) for the Benicia Quadrangle and eight adjacent
quadrangles were obtained from the DFG.  These adjacent quadrangles include
Cuttings Wharf, Cordelia, Fairfield South, Mare Island, Walnut Creek, Briones
Valley, Vine Hill, and Richmond.  
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Information provided within Appendices C and D was used to support the analysis
within Section 7.3.  Appendix C, Agency Correspondence, contains a copy of the
USFWS list of threatened and endangered species potentially occurring in Solano
County and the Benicia Quadrangle.  This list was requested from the USFWS during
preparation of the EIR.  Appendix D, Biological Resources Information, contains a list of
common and sensitive plant and animal species observed during the various biological
resources surveys conducted on the Project Site (see Table D-1), and a summary of
special-status species that may occur in or be affected by projects in the Benicia
Quadrangle compiled from the CNDDB List of Elements for the Benicia Quadrangle and
adjacent quadrangles (see Table D-2) (California Natural Diversity Data Base, 2000;
Earth Tech, 1999a; Wetlands Research Associates, Inc., 1998, 2000b, c, 2001).

7.1.1.1 Summary of Project Site Surveys

California Red-legged Frog Surveys

In July 1998, Wetlands Research Associates, Inc. (WRA), conducted a survey to
observe and document the presence of California red-legged frogs (Rana aurora
draytonii) and their potential use of the aquatic habitat found on the Project Site
(Wetlands Research Associates, Inc., 1998).  The methods used for this study followed
the guidelines set forth in the February 18, 1997, protocol developed by the USFWS: 
Guidance on Site Assessment and Field Surveys for California Red-legged Frogs (U.S.
Fish and Wildlife Service, 1997).  This study consisted of two daylight and two nocturnal
surveys.  The surveys involved visually scanning all shoreline areas along the aquatic
habitats found on the Project Site.  The shallow areas and substrate of the aquatic
habitats were also scanned for presence of amphibian larvae.  Potentially suitable
aquatic habitats within 1 mile of the project boundaries were also assessed to
determine if it was possible for unknown populations in the vicinity to disperse to the
Project Site.

The report contains a detailed description of the survey, methods, and survey results. 
California red-legged frogs were not observed during this survey, and there are no
known records of this species occurring on the Project Site.  However, larvae and adult
Pacific treefrogs (Hyla regilla) and larvae of California newt (Taricha torosa) were found
in the shallow sections of the wetlands in the South Valley.  Other wildlife species
observed during this survey include western fence lizard (Sceloporus occidentalis),
green heron (Butorides striatus), northern harrier (Circus cyaneus), ring-necked
pheasant (Phasianus colchicus), common yellowthroat (Geothlypis trichas), song
sparrow (Melospiza melodia), American goldfinch (Carduelis tristis), red-winged
blackbird (Agelaius phoeniceus), Brewer’s blackbird (Euphagus cyanocephalus), 
Virginia rail (Rallus limicola), mule deer (Odocoilus hemionus), and three-spine
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stickleback (Gasterosteus aculeatus).  Signs of beaver (Castor canadensis) were also
noted.

A re-survey of the Project Site for the California red-legged frog was conducted by
WRA in May and June 2000 in the South Valley aquatic habitat.  No California red-
legged frogs were observed during this survey (Wetlands Research Associates, Inc.,
2000c).  However, larvae and adult Pacific treefrogs were noted.  Other wildlife species
observed during this survey include the western fence lizard, red-winged blackbird,
mourning dove (Zenaida macroura), house finch (Carpodacus mexicanus), northern
mockingbird (Mimus polyglottos), green heron, northern oriole (Icterus galbula), gadwall
(Anas strepera), black phoebe (Sayoris nigricans), northern harrier, cinnamon teal
(Anas cyanoptera), ring-necked pheasant, song sparrow, American goldfinch, barn owl
(Tyto alba), common yellowthroat, California towhee (Pipilo crissalis), lesser goldfinch
(Carduelis psaltria), American robin (Turdus migratorius), black-tailed jackrabbit (Lepus
californicus), mule deer, and striped skunk (Mephitis mephitis).  Signs of beaver were
also noted during the survey.

The 1998 and 2000 WRA studies concluded that the aquatic habitat is unlikely to be
colonized by the California red-legged frog because (1) there are no suitable habitats in
close proximity to the aquatic habitat; (2) there are no riparian corridors that could
provide shelter and cover during dispersal movements; and (3) the developed areas
surrounding the site provide numerous physical barriers such as roads and buildings
that hinder migration of California red-legged frogs into this habitat.

The 1998 California red-legged frog survey was submitted to the USFWS, Sacramento, 
on October 28, 1998.  The 2000 California red-legged frog survey was submitted to the
USFWS, Sacramento, on June 29, 2000.  The USFWS concurrence regarding the
conclusions identified in these reports, as well as a determination of whether there will
be any “take” of these species due to implementation of project activities, is pending.  

Biological Reconnaissance Survey

In July 1999, Earth Tech conducted a 2-day wildlife reconnaissance survey on the
Project Site (Earth Tech, 1999a).  This survey was performed to supplement surveys
conducted previously, and consisted of a walk-through survey of the Project Site.  The
following bird and mammal species were observed during the survey:  ring-necked
pheasant, mourning dove, turkey vulture (Cathartes aura), northern rough-winged
swallow (Stelgidopteryx serripennis), northern mockingbird, barn swallow (Hirundo
rustica), osprey (Pandion haliaetus), house sparrow (Passer domesticus), western
meadowlark (Sturnella neglecta), California towhee, black phoebe, loggerhead shrike
(Lanius ludovicianus), Brewer’s blackbird, northern harrier, red-winged blackbird, house
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finch, Pacific treefrog, cliff swallow (Hirundo pyrrhonota), American crow (Corvus
brachyrhynchos), rock dove (Columba livia), lesser goldfinch, and mule deer.

During this survey, coyote (Coyote latrans) scat, as well as dams and ponds created by
beaver, were also observed.  The survey did not identify nesting sites of any listed bird
species nor was any nesting or breeding behavior noted.  This survey did not include an
inventory of plants or habitats on the Project Site.

Jurisdictional Wetlands Delineation Surveys

In March 1999, WRA conducted a routine jurisdictional wetland delineation to determine
the presence of waters and wetlands subject to federal jurisdiction under CWA Section
404 (Wetlands Research Associates, Inc., 1999).  The methods used in this study were
based on the 1987 U.S. Army Corps of Engineers Wetland Delineation Manual.  The
delineation study evaluated potential wetland areas using the three wetlands criteria
typically used to confirm the presence or absence of jurisdictional wetlands: 
(1) hydrophytic vegetation, (2) wetland hydrology, and (3) hydric soils.  The boundaries
of the potential jurisdictional wetlands were depicted on a 1:24,000-scale map.  

To determine if any of the water bodies on the Project Site support the three wetland
criteria, sampling points were established in the South Valley and the North Valley, both
in potential wetland and upland areas.  At these sampling points, vegetation, hydrology,
and soil profiles were evaluated to determine jurisdictional wetlands.  The delineation
study identified that 4.89 acres of the wetlands are in the South Valley, including 4.65
acres of valley bottom wetland and approximately 0.2 acre of hillside seeps.  The March
1999 delineation was verified by USACE Regulatory, San Francisco District, on October
19, 1999.  USACE Regulatory approved the extent of jurisdictional wetlands delineated
in the South Valley (Figure 7-1).

A subsequent visit to the Project Site by WRA staff indicated that the downslope end of
the wetland area in the North Valley drainage was much narrower than that depicted in
the 1999 report (Wetlands Research Associates, Inc., 2000a).  Therefore, in order to
obtain a more precise delineation of the wetland in the North Valley, a detailed study
was conducted by WRA between January and April, 2000.  This re-delineation of the
North Valley wetland consisted of installing groundwater monitoring wells to determine
the extent of wetland hydrology.  In addition, a detailed field investigation of the three
wetland parameters was also conducted in accordance with the 1987 U.S. Army Corps
of Engineers Wetland Delineation Manual.  The delineation report was submitted on
May 26, 2000, to USACE Regulatory for approval.  In preparing the May 2000
delineation report, the seeps on the north slope of the South valley were mapped using 
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GPS, increasing the total area of the two seeps to 0.206 acre.  The size of the North
Valley wetland was also adjusted.  During a subsequent site visit conducted October
24, 2000, with USACE Regulatory staff, the delineation of the North Valley wetland was
further adjusted by adding 608 square feet, increasing its total area to 0.093 acre. 
Verification of this jurisdictional delineation by USACE Regulatory is pending.  Based on
the two delineation studies, the total area of potential Section 404 jurisdictional
wetlands and waters on the Project Site is 5.03 acres (see Figure 7-1).

Johnny Jump-up Survey

On April 18, 2000, WRA conducted a field survey for Johnny jump-up plants (Viola
pedunculata), which are host plants for the larvae of the callipe silverspot butterfly
(Speyeria callipe callipe) (a federally listed endangered species) on the Project Site. 
The survey was conducted by a qualified biologist who has academic training
specifically related to the biology and ecology of the concerned species, as well as
knowledge and experience with field identification of the concerned species.  The WRA
biologist who conducted this survey has a Master’s Degree in biology, which includes
taxonomic training, including Johnny-jump-up plants and other California flora, and
3 years of experience conducting surveys for Johnny-jump-up plants.  The survey
followed the protocol for plant surveys described by Nelson (1987).  All plant species
encountered in the survey were identified using nomenclature found in the Jepson
Manual (Hickman, 1993). 

The survey did not identify any Johnny jump-up plants on the Project Site.  The survey
report (Wetlands Research Associates, Inc., 2001) provides a description of the plant
communities observed during the survey.  These communities are dominated by
nonnative, annual grassland that is composed of relatively tall species such as wild oat
(Avena fatua), ripgut brome (Bromus diandrus), and soft chess (Bromus hordeaceus). 
The report concluded that the deep, moist, clay loam soils and tall structure of the
nonnative annual grasses do not appear to provide a suitable habitat for Johnny jump-
up plants.  Further, the Ridge is too disturbed to support this species, which is sensitive
to disturbance.  A subsequent survey for Johnny jump-up plants was conducted in
March 2001.  No plants were observed on the Project Site (Wetlands Research
Associates, Inc., 2001).  During the April 2000 survey, four species of thistle (Italian
thistle [Carduus pycnocephalus], yellow-star thistle [Centaurea solstitialis], bull thistle
[Cirsium vulgare], and prickly sow thistle [Sonchus asper]) were identified on the Project
Site.  These thistles are foraging plants for the adult callipe silverspot butterfly.
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Pre-construction Raptor Breeding Survey Report

On March 28 and 31 and April 7 and 14, 2000, WRA conducted pre-construction
breeding surveys for raptors (hawks, eagles, falcons, and owls) at the Project Site. 
Surveys were conducted by a qualified biologist with experience in field identification of
raptors.  The biologist surveyed the site to identify raptor territories within or overlapping
the Project Site and to determine the presence of raptor nest sites.  

The four 1-day surveys were conducted by traversing the entire Project Site by foot. 
Raptor abundance, diversity, location, and behavior were recorded.  The survey did not
identify any nest structures on the Project Site.  A pair of northern harriers was
observed occasionally flying over the South Valley.  A single red-tailed hawk (Buteo
jamaicensis) and a single Cooper’s hawk (Accipiter cooperii) were also observed flying
over the South Valley.

The survey report (Wetlands Research Associates, Inc., 2000b) concludes that,
although no nest structures were found on the Project Site, the wetland area in the
South Valley provides ideal nesting habitat for the northern harrier.  The study
recommended that a pre-construction survey for northern harrier nesting sites be
conducted due to potential for impacts from the proposed project activities. 

Special-Status Plant Survey

On March 30, 1999, April 18, 2000, and August 22, 2000, WRA conducted special-
status plant surveys on the Project Site.  Prior to the survey, CNDDB and California
Native Plant Society (CNPS) database searches identified 11 potential special-status
plants known to occur in the vicinity of the Project Site (Appendix D, Table D-2). 
Surveys were conducted by qualified botanists who have experience with the special-
status plant species potentially occurring on the Project Site.  The surveys followed
protocols for plant surveys described by Nelson (1987).  All plant species encountered
in the survey were identified by using nomenclature found in the Jepson Manual
(Hickman, 1993) (Wetlands Research Associates, Inc., 2000d).  

Suitable habitat for 9 of the 11 special-status plants was not present on the Project Site. 
The Project Site is considered potentially suitable habitat for the Mt. Diablo fairy-lantern
(Calochortus pulchellus) and Diablo helianthella (Helianthella castanea) in the form of
the annual grasslands (Wetlands Research Associates, Inc., 2000d).  However, these
special-status species are usually found in annual grasslands that occur on wooded
and brushy slopes or in the interface of chaparral/oak woodland.  No special-status
plant species were observed on the Project Site during the surveys (Wetlands
Research Associates, Inc., 2000d). 
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Callipe Silverspot Butterfly Habitat Assessment Report

In March and April 2001, WRA conducted a habitat assessment of the Project Site to
determine if existing habitat conditions were suitable for the callipe silverspot butterfly. 
A current range for the callipe silverspot butterfly was obtained by reviewing the 2001
CNDDB for Solano County.  One occurrence for the callipe silverspot butterfly was
recorded for Solano County.  The location of this sighting was chosen as the reference
site for this study.  The reference site is approximately 1.67 miles northwest of the
Project Site.  The surveys for the reference site, Project Site, and adjacent areas were
conducted by botanists who have experience with the target plant species (Johnny
jump-up plants,, the larval food plant of the callipe silverspot butterfly).  The survey
followed the California DFG-approved protocol for plant surveys described by Nelson
(1987).  The USFWS was contacted to determine if any other appropriate protocols
should be used.  It was determined that the USFWS does not have any additional
protocols for Viola species (Personal Communication, McCasland, U.S. Fish and
Wildlife Service, 2001).  During the surveys (reference site, Project Site, and adjacent
areas), additional emphasis was placed on areas with short, native-dominated
vegetation and shallow, coarse-textured soils with high potential for supporting Johnny
jump-up plants.

Johnny jump-up plants were found on all slope aspects of the reference site.  Several
patches of plants were observed on south facing slopes at approximately 450 to
500 feet.  Flowers were visible at a distance of at least 200 to 300 yards.  No Johnny
jump-up plants were found on the Project Site, nor were any identified on the adjacent
areas.  Most areas of the Project Site contained tall grass and shrub vegetation, which
inhibits the establishment and growth of the Johnny jump-up plants.  Most adjacent
areas to the east, south and west are developed to residential, commercial, or industrial
uses.  Adjacent areas to the north of the Project Site appeared to be similar to the
Project Site, dominated by nonnative grasses.

The 2001 WRA assessment report (Wetlands Research Associates, Inc., 2001)
concluded that the callipe silverspot butterfly is not expected to occur at the Project
Site for several reasons.  First, the Johnny jump-up plant does not occur at the site. 
Second, the nearest population of food plant is over 1 mile away, and adult callipe
silverspot butterflies are unlikely to move to a nectar source on the site that is over
1 mile from the larval food plant (Personal communication, White, Consulting
Entomologist, 2001).  Finally, the USFWS has stated that only two extant butterfly
populations remain, one in Alameda County and another in San Mateo County. 
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7.1.2 Regulatory Setting

The principal federal and state agencies, environmental acts, and permits that may
apply to the project are summarized in Table 7-1.  Proposed development within
sensitive habitats and impacts to federal- or state-listed or special-status species may
require other permits, special construction practices, and/or mitigation measures.  

7.1.2.1 Federal Regulations

Federal ESA

Section 9 of the ESA and its implementing regulations prohibit the “taking” of a federally
listed wildlife species without first obtaining the necessary authorization from the
USFWS.  “Take” is defined as “harming, harassing, pursuing, hunting, shooting,
wounding, killing, capturing, collecting, or attempting to engage in any such conduct.” 
“Take” may include significant habitat modification or degradation where it actually kills
or injures wildlife by significantly impairing essential behavioral patterns, including
breeding, feeding, or shelter (50 CFR Part 17.3).

The proposed project activity requires a federal permit (i.e., a Section 404 permit from
USACE Regulatory for placement of fill in USACE jurisdictional areas [wetlands]).  In
accordance with Section 7 of the ESA, the federal lead (USACE Regulatory) must
determine if there is potential for any adverse impacts (including a potential “taking”) to
federally protected species from the proposed activity as part of the permit review
process.

The federal lead agency may determine that there will be no adverse impacts to a listed
species.  The federal lead agency may make this determination based on a lack of
evidence that the species inhabits the site (i.e., lack of sightings using standardized
protocols), that suitable habitat is not present, or that the activity will not have a
significant impact on suitable habitat.  If the USFWS disagrees with this determination,
it may request formal consultation.  

If a proposed activity for the Project Site does not require a federal permit (i.e., there is
no federal lead), then provisions in Section 10 (Section10 [a][1][B]) of the ESA allow for
the “incidental take” of endangered and threatened species of wildlife.  Incidental “take”
is defined by the ESA as take that is “incidental to, and not the purpose of the carrying
out of an otherwise lawful activity.”  The starting point for the Section 10(a)(1)(B) permit
is a determination by USFWS that a “take” is likely to occur during the proposed
nonfederal activity and a decision by the project proponent to seek an incidental take 
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Table 7-1.  Summary of Regulations that may Apply to
Biological Resources

Page 1 of 3
Regulatory Agency or

Regulation Purpose Project Applicability
Federal
U.S. Army Corps of
Engineers (USACE) -
Clean Water Act (CWA)
Section 404

Regulates dredge or fill
activities within wetlands
and other Waters of the
United States.

Filling of North Valley
wetland and South
Valley seep wetlands.

U.S. Environmental
Protection Agency

Administrative agency for
CWA.  Shares
responsibility with USACE
for CWA Section 404
Program.

Filling of North Valley
wetland and South
Valley seep wetlands.

U.S. Fish and Wildlife
Service

Regulates federally listed
species and designated
critical habitat.

Potential impacts to
listed species found on
Project Site.

Federal Endangered
Species Act (ESA)

Protects federally listed
threatened and
endangered species and
their habitats.

Potential impacts to
listed species and
potential habitats found
on Project Site.

U.S. Bald Eagle
Protection Act

Prohibits the import,
export, take, selling, or
purchasing of any bald or
golden eagle, including
feathers, nests, or eggs.

Potential “take” of
Golden eagle as a
result of project
activities.

U.S. Migratory Bird
Treaty Act

Prohibits the take,
possession, buying,
selling, or purchasing of
any migratory bird,
including feathers, nests,
or eggs. 

Potential “take” of
migratory birds at active
nest sites on project
site, as a result of
project implementation.
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Table 7-1.  Summary of Regulations that may Apply to
Biological Resources

Page 2 of 3
Regulatory Agency or

Regulation Purpose Project Applicability
State
Regional Water Quality
Control Board

• CWA Section 401
Reviews project
compliance with water
quality requirements in
conjunction with USACE
permitting.

Water Quality
Certification may be
required in conjunction
with the 404 permit
application required for
the filling of South
Valley seep wetlands
and the North Valley
wetland.

California ESA Protects state-listed
species and their habitats.

Potential impacts to
state-listed species and
their associated
habitats found on the
Project Site.

California Environmental
Quality Act (CEQA)

Requires full disclosure of
project impacts to prevent
loss of environmental
quality.

Compliance with CEQA
guidelines, requiring
consideration of
potential environmental
effects of project
implementation and to
mitigate to avoid or
lessen significant
impacts.
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Table 7-1.  Summary of Regulations that may Apply to
Biological Resources

Page 3 of 3
Regulatory Agency or

Regulation Purpose Project Applicability
State (continued)
California Department of
Fish and Game (DFG)

• Streambed
Alteration
Agreement
(Section 1600-1606
of state Fish and
Game Code)

Protects flow, bed, and
bank of streams and
lakes.  

Project may require a
DFG Section 1603 for
potential impacts to the
South Valley water
body.

• Natural Community
Conservation
Planning Act
(Section 2800 et.
seq., of State Fish
and Game Code)

Provides regional
protection of wildlife
diversity while allowing
compatible development
and growth.

Project activities must
ensure conformance
with regional protection
of wildlife and diversity.

County and Regional
Solano County General
Plan

Provides guidelines for
protecting natural
resources in Solano
County.

Project activities must
ensure conformance
with county guidelines
for protection of county
natural resources.

Local
City of Benicia General
Plan

Provides guidelines for
protecting natural
resources in the City of
Benicia.

Project activities must
ensure conformance
with city guidelines for
protection of city natural
resources.

permit.  The request made to USFWS to obtain a list of special-status species of plants
and animals, surveys to confirm the presence or absence of sensitive species, the
analysis of potential impacts to these species, and the proposed mitigation measures
described in this document collectively form the preliminary steps taken towards
compliance with the ESA.  This EIR will be the basis for any further consultations that
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may be required by USFWS, DFG, or other applicable regulatory authorities
subsequent to their review of the document and assessment of potential impacts.

Federal CWA Section 404 Permit  

Under Section 404 of the CWA (33 U.S.C. Section 1344), any activities that may result
in the discharge of dredged or fill material into the “Waters of the United States” are
required to be authorized by the USACE Regulatory.  Waters of the United States is a
broad term for adjacent wetlands and tributaries of navigable water of the United States
and other waters where degradation or destruction could result in affecting interstate or
foreign commerce.  Authorization for activities that may result in discharge of dredge or
fill material (e.g., filling of wetlands) are authorized under an individual permit or a
general permit for minimal adverse impacts.  A CWA Section 404 permit will also
require a Section 401, Water Quality Certification, from the state RWQCB, ensuring
that the proposed activity will not violate state or federal water quality standards.  Once
project impacts have been minimized, permits may require mitigation for lost water body
acreage, functions, and values, which must be provided through restoration and
creation of in-kind habitat.  Restoration should achieve pre-existing soil and hydrologic
conditions, wherever possible.

As described in Section 3, Project Description, project activities will involve grading
outside of USACE Regulatory jurisdictional areas.  Point clearance of OE within
jurisdictional areas will involve identification and spot removal.  Generally, hand
equipment will be used to remove identified OE anomalies resulting in only limited
incidental fallback.  Incidental fallback is the redeposit of small volumes of dredged
material that is incidental to an excavation activity when such material falls back to
substantially the same place as the initial removal.  Such incidental fallback is not
regulated by the USACE Regulatory (USACE/EPA memorandum on the American
Mining decision).  In some limited cases where hand removal is not possible, the
removal process may involve the temporary placement of sandbags during BIP
detonation of OE.  This activity will not result in any new fill placement within the
jurisdictional areas, as the sandbags will only serve as a temporary, protective measure
that will be removed after detonation; detonation effects will be primarily below the
surface.

A NWP is a type of general permit that is issued nationwide for routine activities
entailing minimal impacts.  Based on certain project-specific criteria, such as the total
area of impacts (threshold of impacts), specific NWPs entail a notification requirement
to USACE Regulatory, termed Pre-Construction Notification (PCN).
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Proposed project activities will involve fill placement within the jurisdictional seep
wetlands on the north slope of the South Valley and within the jurisdictional North Valley
wetland.  An NWP 38 may be used by the applicant for these activities if the fill is
required for the clean up of hazardous and toxic wastes and is ordered by the state or
federal agency with appropriate regulatory authority.  NWP 38 has been pre-certified
under Section 401 by the RWQCB.

7.1.2.2 State Regulations

California ESA.  

Section 783.1 of Subdivision 3, Chapter 6, Regulations, for implementation of the
California ESA, Article 1, Take Prohibition, requires that no person shall take any state
endangered or threatened species, except as otherwise provided in the California ESA,
Fish and Game Code Section 2050 et seq., the Native Plant Protection Act, the Natural
Community Conservation Planning Act, the California Desert Native Plants Act, or as
authorized under this article in an incidental take permit.  “Take” is defined as hunting
pursuing, capturing, or killing, or attempting such activity.  DFG can interpret the “take”
prohibition to include destruction of nesting and foraging habitat necessary to maintain
the species’ reproductive effort. 

Section 1600

The DFG has implemented the Lake and Streambed Alteration Program, described in
Section 1600 of the DFG Regulations, in order to meet the responsibility of conserving,
protecting, and managing California’s fish, wildlife, and native plant resources.

Section 1603 of the DFG Regulations requires any person who proposes a project that
will substantially divert or obstruct the natural flow or substantially change the bed,
channel, or lake, or use materials from a streambed, must notify DFG prior to starting
the project.  Notification is generally required for any project that will take place in or in
the vicinity of a river, stream, lake, or their tributaries.

The DFG definition of a stream as defined in (Title 14 California Code of Regulations
[CCR] Section 1.72) as:

A body of water that flows at least periodically or intermittently through a bed or
channel having banks and supporting fish or other aquatic life.  This includes
watercourses having a surface or subsurface flow that supports or has supported
riparian vegetation.  



7-16 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

DFG provides further guidance on interpreting stream features, as follows:  

The term ‘Stream’ can include intermittent and ephemeral streams, rivers,
creeks, dry washes, sloughs, blue-line streams (USGS topographic maps), and
watercourses with subsurface flows.  Canals, aqueducts, irrigation ditches, and
other means of water conveyance can also be considered streams if they
support aquatic life, riparian vegetation, or stream dependent terrestrial wildlife.

The water body in the South Valley does not appear to meet this definition of a stream
because it does not exhibit a well-defined stream bed and bank and supports
characteristics of a wetland rather than a stream.  In addition, it does not have sufficient
flow velocity to erode vegetation in the bed and banks.  However, this water body
supports other DFG stream characteristics, such as riparian vegetation and aquatic life. 
Therefore, it is assumed that this project may require a Section 1603, Streambed
Alteration Agreement.

Prior to beginning any work, the applicant will initiate the Streambed Alteration
Notification process by notifying the DFG of the proposed activities through the
Notification of Lakes and Streambed Alteration Form FG2023 and Project
Questionnaire form (FG 2024).  DFG will review the project in accordance with CEQA
(Public Resources Code, Section 2100 et seq.) and determine whether a permit is
needed.

State Policy for Water Quality Control

The state RWQCB designates beneficial uses to aquatic systems such as surface
waters, groundwaters, marshes, mudflats, etc., that serve as a basis for establishing
water quality objectives for the protection of water quality.  Although there are no state-
designated uses assigned to the water body in the South Valley wetlands, the general
beneficial uses for wetland areas in Solano County (Table 2-10, Water Quality Control
Plan, San Francisco Bay Region, June 21, 1995) may be applicable (Personal
Communication, Berger, San Francisco Bay Regional Water Quality Control Board,
Region 2, Oakland, California, 2000).  The beneficial uses supported by the South
Valley wetlands include:

• Rare - Preservation of Rare and Endangered Species:  Uses of waters that
support habitats necessary for the survival and successful maintenance of plant
and animal species established under state and/or federal law as rare,
threatened, or endangered.
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• Wild - Wildlife Habitat:  Uses of waters that support wildlife habitats, including,
but not limited to, the preservation and enhancement of vegetation and prey
species used by wildlife, such as waterfowl.

7.1.2.3 Local Regulations

Solano County General Plan Policies

Solano County recognizes important wetland and riparian areas along a number of its
significant waterways.  There are a number of broad objectives and policies identified in
the Solano County General Plan (Land Use and Circulation Elements) related to
protection of these habitats.  Relevant goals and policies include:

• The County shall protect marsh waterways, managed and natural wetlands, tidal
marshes, seasonal marshes, and lowland grasslands that are critical habitats for
marsh-related wildlife.

• The County shall ensure that development in the County occurs in a manner that
minimizes impacts of earth disturbance, erosion, and water pollution.

• The County shall preserve the riparian vegetation along significant waterways in
order to maintain water quality and wildlife habitat values.

City of Benicia General Plan Policies

Within the General Plan (City of Benicia, 1999a), Chapter 3, Section D, Open Space
and Conservation of Resources, the City of Benicia recognizes the need for protection
of biotic resources within the Benicia Planning Area.  These include plant life, wildlife,
special-status species, and water bodies.  Relevant goals and policies include:

• Protection of essential habitat for special-status plant and animal species. 
Protection will be achieved through required biological assessments in sensitive
habitat areas as part of environmental review for proposed development and
require retention of essential habitat for special-status species.

• Protection of grasslands, oak woodlands, and riparian habitat, through limiting
the loss of vegetation, requiring mitigation, or both.  In addition, restore native
vegetation wherever possible for open spaces of existing developed areas,
requiring native plant species to be planted in new development and public area
landscaping.
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• Encourage avoidance and enhancement of sensitive wetlands as part of future
development; require replacement of wetlands that have been lost as a result of
development at a higher wetlands value and acreage than the area lost.

• Avoid development that will degrade existing lakes and streams.

• Identify and protect Benicia watersheds.

7.2 ENVIRONMENTAL SETTING

7.2.1 Regional Setting

The area surrounding the Project Site is comprised primarily of rolling hills.
Approximately 2 miles to the west are the Sulphur Springs Mountains, which are
approximately 950 feet above msl.  Two major water bodies, Sulphur Springs Creek to
the east and Paddy Creek to the northeast, form the major drainage system for the area
(Figure 7-2).  The flow from Sulphur Springs Creek is contained by Lake Herman before
being joined by Paddy Creek and continuing east of the Project Site.  Lake Herman,
approximately 0.3 mile northwest of the Project Site, is a man-made, freshwater lake. 
Major creeks, drainages, and the fringe of Lake Herman are relatively undeveloped and
support freshwater marsh and riparian vegetation.  

Natural marshland communities also occur along the Carquinez Strait, approximately
1 mile south of the Project Site and in Suisun Bay, approximately 2 miles to the east,
where soils are subject to regular inundation by salt and brackish water.  These include
the Southampton Bay Natural Preserve in Benicia State Park, approximately 1 mile
southwest of the Project Site on Carquinez Strait and the Suisun Bay Marsh.  The
85,000-acre tidal Suisun Bay Marsh is the largest remaining wetland around the San
Francisco Bay.  It comprises more than 10 percent of California’s total wetland areas. 
Both the Southampton Bay Natural Preserve and the Suisun Bay Marsh are protected
from development.  The marsh is protected under the state Suisun Marsh Preservation
Act of 1977.  Both marshes provide wintering habitat for waterfowl on the Pacific flyway
and are vital to fish and wildlife (City of Benicia, 1999a).  Figure 7-2 shows the location
of the Southampton Bay and Suisun Bay Marsh in relation to the Project Site.  The
Solano County Land Use and Circulation Elements (part of the Solano County General
Plan,December 1980, as amended) recognize the Suisan Marsh as supporting wildlife
habitat of national importance.  The Solano County Land Use and Circulation Elements
also recognize the Napa Marsh, approximately 5 miles northwest of the Project Site, as
an important marsh area of state and national significance.  The 6,300-acre area
contains areas of bird habitat and wetlands.  A portion of the area is part of the
proposed San Pablo Bay National Wildlife Refuge (Solano County, 1980).
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Vegetation in the immediate area surrounding the Project Site is characterized primarily
by nonnative grasslands (a disturbed habitat containing a high percentage of nonnative
grasses and ruderal species such as fennel [Foeniculum vulgare], artichoke [Cynara
cardunculus], and star thistle [Centaurea solstitialis], as well as suburban landscape).

7.2.2 Project Site

The Project Site has rolling topography that includes the North Valley and the South
Valley, both of which have steep terrain.  A central “Ridge,” which is oriented northwest
to southeast, separates the North Valley from the South Valley.

The South Valley contains a linear wetland (South Valley wetland) that is oriented east-
west (Figure 7-3).  There are four small seasonal drainages or “seep” wetlands also
occurring in the South Valley.  Two of the seep wetlands are situated south of the South
Valley wetland, and the other two occur north of the South Valley wetland.  There is one
small, linear seep wetland also occurring in the northeast portion of North Valley, which
is oriented northwest to southeast.

Due to past grading activities, there are two large, disturbed areas:  one is the Unit D-1
parcel that is approximately 25 acres in size; the other, in the central Ridge area, is
approximately 30 acres (see Figure 7-3).

7.2.2.1 Vegetation.

Vegetation on the Project Site includes grasslands, freshwater marsh, and riparian
communities.  The distribution of these community types on the Project Site is
illustrated on Figure 7-3.

Grasslands

The majority of the Project Site is covered with approximately 215 acres of nonnative,
annual grassland vegetation.  This habitat is present on the hillsides, ridgetops, and
some of the valley floor areas of the Project Site.  The vegetation is dominated by
introduced "weedy" plant species such as slender oats (Avena barbata), ripgut brome,
red brome (Bromus rubens), foxtail barley (Hordeum jubatum), wild radish (Raphanus
sativus), fennel (Foeniculum vulgare), cheeseweed (Malva parviflora), and artichoke
thistle (Cynara cardunculus).  Some native plant species are present including
California wild poppy (Eschscholzia californica), various lupines (Lupinus sp.), blue
dicks (Dichelostemma capitatum), and coyote brush (Baccharis pilularis) (U.S. Army
Corps of Engineers, Sacramento District, 1997).  Vegetation on the south slope of the 
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North Valley is dominated by creeping wild rye (Leymus triticoides), fennel, and Italian
thistle (Carduus pycnocardunculus) (Wetlands Research Associates, Inc., 2000a).

Freshwater Marsh

Freshwater marsh vegetation is associated with the wetlands on the Project Site.  The
total freshwater marsh in the South Valley is 4.65 acres, and is dominated by emergent
vegetation consisting primarily of broad-leaved cattail (Typha latifolia), tule (Scirpus
acutus), and Olney’s bulrush (Scirpus americanus).  This vegetation is found throughout
the entire length of the 3,000-foot low-gradient wetland in the South Valley and
associated hillside seeps.  Four seeps occur on the slopes of the South Valley covering
0.24 acre. 

A total of 0.093 acre of freshwater marsh vegetation is associated with the wetlands in
the North Valley and dominated by creeping wild rye, iris-leaved rush (Juncus
xiphioides), and curly dock (Rumex crispus) (Wetlands Research Associates, Inc.,
2000a).

Riparian

The riparian community, which primarily consists of arroyo willows (Salix lasiolepis), is
associated only with the South Valley wetlands.  The arroyo willows occur on the edge
of the vegetation along the seep wetlands and the length of the wetland in the South
Valley.

7.2.2.2 Wildlife.

The nonnative grassland areas present on the Project Site provide habitat for a variety
of common reptiles, birds, and mammals.  Species identified include western fence
lizard, Pacific gopher snake (Pituophis melanoleucus catenifer), lesser goldfinch,
western meadowlark, ring-necked pheasant, California towhee, Botta's pocket gopher
(Thomomys bottae), coyote, and mule deer.  Several raptor species may utilize the site
for foraging; species observed included red-tailed hawk, American kestrel (Falco
sparverius), and northern harrier.  Many of these species use the grassland for only part
of their habitat, foraging in the grassland, and seeking protection in the nearby tree and
scrub cover.

Freshwater marsh and the associated riparian vegetation are of high value to wildlife,
providing a source of drinking water, protective cover, and movement corridors.  The
dense marsh and riparian vegetation provides cover in the open grasslands for larger
mammals (e.g., raccoons [Procyon lotor], striped skunk, opossum [Didelphis virginiana], 
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mule deer).  Freshwater marsh and riparian vegetation also provide aquatic habitat for
amphibians as well as nesting and roosting sites for various resident and migrant bird
species.  The freshwater wetland in the South Valley provides habitat for a variety of
species including Pacific treefrog, California newt, red-winged blackbird, common
yellowthroat, and beaver.  

7.2.2.3 Special-Status Species.

Special-status species are plants and animals that are legally protected under the state
and federal ESA or other regulations and include species that are considered
sufficiently rare by the scientific community to qualify for such listing.  Such species are
plants and animals listed as rare, threatened, or endangered by the USFWS (Federal
Register, 1990) and the state of California (California Department of Fish and Game,
1992).  

Threatened species refers to a native species or subspecies of plant or animals that,
although not presently threatened with extinction, is likely to become extinct in the
foreseeable future in the absence of the special protection and management efforts
(California ESA, Fish and Game Code, Section 2050-2068).  Endangered species
refers to a native species or subspecies of plant or animal that is in serious danger of
becoming extinct throughout all or a significant portion of its range due to one or more
causes, including loss of habitat, change in habitat, overexploitation, predation,
competition, or disease.  CEQA Guideline Section 15380 states that a species not listed
in any listing is considered rare, threatened, or endangered if it is demonstrated that the
species is diminishing in a significant portion of its range.  This guideline offers a certain
amount of protection to non-listed species in California; for instance, those listed in the
CNPS inventory.  Species of concern include plants or animals of concern to the
USFWS and other federal, state, or private conservation agencies and organizations. 
Some of these species may become candidate species for future listing.

The potential for each special-status species listed within this report to occur on the
Project Site has been designated as either “present,” “high,” “moderate,” “low,” or
“none.”  Criteria for these designations are described below:

• Present Field surveys documenting occurrence of special-status species on
the Project Site.

• High Potential habitat for the special-status species is present on the
Project Site, and several CNDDB documented occurrences within a
2-mile radius of the Project Site.
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• Moderate Potential habitat for the special-status species is present on the
Project Site.  Field surveys documenting occurrence or documented
CNDDB occurrences more than 2 miles from the Project Site within
the Benicia Quadrangle or the adjacent eight quadrangles.

• Low Potential habitat for the special-status species is present on site; 
however, the habitat is degraded and minimal.  No documented
CNDDB occurrences within the Benicia Quadrangle, no field surveys
documenting occurrence on the Project Site, or the Project Site is not
situated within the known range of the species.

• None Potential habitat for the special-status species is absent from the
Project Site.  No documented CNDDB occurrences within the Benicia
Quadrangle, no field surveys documenting occurrences on the
Project Site, or the Project Site is not situated within the known range
of the species.  

Table D-2 in Appendix D provides a list of special-status and sensitive species of
plants, invertebrates, fish, amphibians, reptiles, birds, and mammals that occur in the
Benicia Quadrangle and indicates their potential for occurrence on the Project Site. 
The majority of species listed are associated with northern coastal salt marsh habitats
restricted to the tidal zone, situated well south and east of the Project Site.  The
following discussion focuses primarily on special-status and sensitive species that have
a “present,” “high,” or “moderate” potential for occurrence on the Project Site and that
may be impacted by proposed project activities.  In general, mitigation measures are
proposed for these species.  The California tiger salamander (Ambystoma califoriense)
has a low probability of occurrence on the Project Site.  However, it is included in the
discussion because of the concern about their declining population.  There are no
special-status plant species that have a “present,” “high,” or “moderate” potential for
occurrence on the Project Site.  Special-status species that have been designated as
“none” for the potential of occurring on the Project Site will not be discussed in the body
of this report; however, they can be found in Tables D-2 and D-3 in Appendix D. 

Invertebrates

Table D-2 in Appendix D lists one special-status invertebrate that potentially occurs in
the Benicia Quadrangle.  Potential habitat (annual grasslands) for the callipe silverspot
butterfly is present on the Project Site.  

Callipe Silverspot Butterfly.  The callipe silverspot butterfly is generally restricted to
the northern coastal scrub of the San Francisco peninsula.  The males of this species
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are known to congregate on hilltops in search of females.  Most adults are found on
east-facing slopes (California Natural Diversity Data Base, 2000).  Adult butterflies
generally feed on introduced thistle and native mints, although not exclusively.  The
larvae of the callipe silverspot butterfly feeds exclusively on Johnny jump-up plants
(California Environmental Protection Agency, Department of Toxic Substances Control,
1996a).  These plants, also known as golden violets, occur in Solano County (Cal Flora,
2000).

The callipe silverspot butterfly is known to occur in grass-covered hills in Solano County
(California Environmental Protection Agency, Department of Toxic Substances Control,
1996a).  There have been no sightings of this butterfly recorded at the Project Site (City
of Benicia, 1999a).  However, a review of the CNDDB occurrence map and text
indicates that this species was observed from 1990 to 1993, approximately 1.3 miles
south-southeast of the junction of Lake Herman and Springs Road, which is about
0.7 mile northwest of the Project Site.  The number of individuals observed is unknown.  

Surveys for Johnny jump-up plants conducted by WRA in April 2000 and March and
April 2001, did not identify any Johnny jump-up plants on the Project Site (Wetlands
Research Associates, Inc., 2001).  During the April 2000 study, four species of thistle,
plumeless thistle, yellow-star thistle, bull thistle, and prickly sow thistle were identified
within the Project Site.  The site has a potential for being foraging habitat for the adult
Callipe silverspot butterfly due to the existence of these thistles.  However, these thistle
species are common to the region and are not limited to the Project Site (Wetlands
Research Associates, Inc., 2001).  Based on the absence of any known adult
butterflies, larvae, and suitable host (Johnny jump-up) plants for the larvae,  the
probability that larvae of these species would occur on the Project Site is none. 
Because the Project Site is approximately 1.67 miles from potential larval food plants,
and adult butterflies are not known to travel more than 1 mile from larval food plants
(Personal communication, Arnold, Consulting Entomologist, 2001), the Project Site
affords a moderate probability for the occurrence of adult butterflies.

Amphibians

Table D-2 in Appendix D lists three special-status amphibians that potentially occur in
the Benicia Quadrangle.  Potential habitat for the California red-legged frog, California
tiger salamander, and the California newt (although not listed as a special-status
species, the California newt is a species of concern because it is experiencing a
general decline in population [Stebbins, 1985]) is present on the Project Site.  

California Red-legged Frog.  The California red-legged frog is federally listed as
threatened, and critical habitat was recently designated for the California red-legged
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frog (Federal Register 66:49, pp 14626-14758).  This species is also recognized as a
species of special concern by the DFG.  The California red-legged frog ranges from
California’s coastal counties to the northern Sierra Nevada foothills.  This species is
usually found in slow-moving streams and pools, ponds, freshwater marshes, and
coastal estuaries.  These frogs are typically associated with permanent water bodies
surrounded by thick growth of willow and emergent aquatic vegetation.  While the
wetlands in the South Valley, with the adjacent dense marsh vegetation, appear to
provide a potential breeding habitat for the frog, focused surveys (Wetlands Research
Associates, Inc., 1998; 2000c) did not find any adult, larvae, or egg masses of
California red-legged frogs on the Project Site.

A review of the CNDDB occurrence map and associated information indicates that
numerous adults, larvae, and eggs of this species were identified during separate
surveys conducted in 1996 and 1998, about 3.2 miles southeast of the Project Site,
along Rodeo Creek, which is situated along the southeast corner of the Benicia
Quadrangle, across the Carquinez Strait (California Natural Diversity Data Base, 2000). 
California red-legged frogs have also been documented at the following locations:

• Approximately 5.5 miles north of the Project Site at Sky Valley

• Approximately 7.4 miles north-northwest of the Project Site in American Creek
Canyon (Wetlands Research Associates, Inc., 2000c)

• Approximately 7.5 miles northeast of the Project Site near Gold Hills Road
(Wetlands Research Associates, Inc., 2000c).

The Project Site is within critical habitat, Unit 11, for the California red-legged frog
(Federal Register 66:49, pp 14626-14758).  There have been no recorded sightings of
the California red-legged frog within the Project Site boundaries.  The Project Site
meets only two of the three primary constituent elements of critical habitat for the
California red-legged frog that is designated by the USFWS.  These include suitable
(1) aquatic habitat, (2) upland habitat, and (3) dispersal habitat (Federal Register
65:176, pp. 54892-54932).  Suitable aquatic habitat in the form of the South Valley
wetland provides the necessary space, food, and cover needed to sustain eggs,
tadpoles, metamorphosing juveniles, non-breeding subadults, and breeding and non-
breeding adult frogs (Federal Register 65:176, pp. 54892-54932).  The Project Site
provides suitable breeding habitat, as the South Valley wetland contains water that is
20 inches deep, and there is suitable upland estivation habitat within 300 feet adjacent
to the South Valley wetland.  Neither the seeps nor the North Valley wetland have
standing water; therefore, they are not suitable breeding habitats.  Existing residential
development with heavily traveled roads exist to the south and east of the site, and an
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industrial development exists to the east.  The only areas with potential to provide
the third constituent element, another breeding habitat, are situated to the north of
the Project Site.  The only other aquatic habitat possessing water depths greater than
20 inches within 1.25 miles of the Project Site is Lake Herman.  The USFWS states
that lakes and reservoirs greater than 50 acres in size and inhabited by nonnative
predators are not suitable breeding habitat, and can act as barriers to dispersal.  Lake
Herman is 107 acres in size and is inhabited by bass (Micropterus sp.), which is a
nonnative predator.  Therefore, even though the Project Site is within mapped critical
habitat for the California red-legged frog, the Project Site does not have the three
primary constituent elements necessary to be considered critical habitat.

California Tiger Salamander.  The California tiger salamander is federally listed as a
species of concern.  This species is also listed as a species of special concern by the
DFG.  California tiger salamanders may be found from Solano County south to the
Santa Rita Hills in Santa Barbara County, and east to the foothills of the Sierra Nevada
(Stebbins, 1985).  They breed in quiet, murky waters of small, ephemeral ponds and
pools in low hills and valleys that are dominated by grassland or open oak woodland
(Stebbins, 1954).  They are also found in larger permanent reservoirs and quiet streams
where there are no predatory fish.  These salamanders spend most of the year in
burrows, sometimes as far as 1 mile from freshwater sources (Stebbins, 1954).  Adults
emerge at night after the first heavy rains in autumn and migrate to ponds to breed.  For
breeding to be successful, ponds must retain water long enough for larvae to transform
into adults, which takes approximately 20 weeks (Zeiner et al., 1988).  

There are no known occurrences of this species on the Project Site.  A survey of the
aquatic habitats on the Project Site (Wetlands Research Associates, Inc., 1998) did not
reveal the presence of any California tiger salamanders.  However, the South Valley
riparian and marsh habitats provide suitable breeding habitat for this species; 
therefore, there is a low potential for this species to occur on the Project Site.

California Newt.  Although the California newt is not listed as a special-status species,
it is of concern because it is experiencing a general decline in population (Stebbins,
1985).  This amphibian occurs in the Coast ranges of California from Mendocino
County to the western slope of Peninsular ranges in San Diego County, and from the
western slope of the Sierra Nevada, south to Brackenridge Mountain in Kern County. 
The California newt occurs in low-humidity grasslands and woodlands and forests, and
generally breeds in ponds, reservoirs, and slowly flowing streams.  Optimal habitat is
present in or near streams in valley-foothill hardwood and hardwood-conifer habitats
(Stebbins, 1985).  Breeding and egg-laying may extend from fall through late spring,
depending on the locale.  The first autumn rains usually trigger the migration to
breeding sites, where adults become aquatic and may remain in or near ponds and
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streams for several weeks.  Adults migrate back to their subterranean refuge in the
spring, where they spend the summer aestivating.  There is little or no movement of this
species during dry periods.  Migrations to and from breeding sites at elevations
exceeding 3,300 feet above msl are rare.

During a survey for the California red-legged frog (Wetlands Research Associates, Inc.,
1998), larvae of the California newt were found in the shallow sections of the wetland in
the South Valley.  On February 8, 2000, two California newts were identified by DTSC
staff near the South Valley wetlands (Personal Communication, Sotak, California
Environmental Protection Agency, Department of Toxic Substances Control, 2000). 
However, during the California red-legged frog survey conducted on May 24 and
June 7-9, 2000, no adult newts, larvae, or eggs were found on the Project Site.

The South Valley riparian and marsh habitats are a suitable breeding habitat for the
California newt.  The surrounding uplands provide refuge habitat during the non-
breeding season.  

Reptiles

One special-status reptile species, the northwestern pond turtle (Clemmys marmorata
marmorata), is identified in Table D-2 in Appendix D.  This species has been listed as
potentially occurring in the Benicia Quadrangle. 

Northwestern Pond Turtle.  The northwestern pond turtle is federally designated as a
species of concern.  This species is also recognized as a species of special concern by
the DFG.  This species is completely aquatic and is found in ponds, marshes, rivers,
streams, and irrigation ditches with aquatic vegetation.  Micro-habitat needs include
basking sites and suitable upland habitat (sandy banks or grassy open fields) for egg
laying.  A review of the CNDDB occurrence information for the Benicia Quadrangle
indicates that the northwestern pond turtle species was observed along Rodeo Creek,
about 3.5 miles southeast of the Project Site.  A 1996 survey along the Rodeo Creek,
about 0.7 mile east of the railroad tracks, identified 8 adults, while a 1998 survey of this
location identified 13 turtles (juveniles and adults).  However, all of these locations are
separated from the Project Site by the Carquinez Straits.  The CNDDB indicates that
these habitats have since been threatened by development and habitat degradation
from cattle grazing.  There are no records of this species occurring on the Project Site;
however, the wetlands in the South Valley and the associated freshwater marsh and
riparian community provide a potential habitat for the pond turtles.  The probability of
occurrence for this species is moderate. 
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Birds

Of the special-status bird species potentially occurring in the Benicia Quadrangle
(Table D-2, Appendix D), potential foraging or nesting habitat is present on the Project
Site for the northern harrier, golden eagle (Aquila chrysaetus), white-tailed kite (Elanus
luecurus), loggerhead shrike, tricolored blackbird (Agelaius tricolor), California horned
lark (Eremophila alpestris actia), and western burrowing owl (Athene cunicularia);  these
species are discussed further below.  

Northern Harrier.  The northern harrier is considered a species of special concern by
the DFG.  This species occurs from annual grassland to lodgepole pine and alpine
meadow habitats as high as 10,000 feet above msl.  The northern harrier breeds from
sea level to about 5,700 feet above msl in the Central Valley and Sierra Nevada
mountains, and up to 3,600 feet above msl in northeast California.  The northern harrier
frequents meadows, grasslands, open rangelands, desert sinks, and freshwater and
saltwater emergent wetlands, but is seldom found in woodlands.  It is mainly found in
open areas of tall, dense grasses of marshes; is a permanent resident of the northeast
plateau and coastal areas; and a less common resident of the Central Valley.  This
species has a widespread winter range, although the California population has declined
in recent decades (Grinnell and Miller, 1944; Ramsen, 1978).  The northern harrier can
be locally abundant where suitable habitat exists free of disturbance, especially from
intensive agriculture.  These birds can be seen gliding just a few feet over the
vegetation, tilting from side to side, and holding their wings above the horizontal; they
primarily feed on small rodents.  One bird was observed during a recent survey (Earth
Tech, 1999a).  In addition, a pair was observed on two separate occasions flying over
the South Valley at the Project Site.  Although there were no nests identified, the
grasslands and marsh in the South Valley wetlands, which consist of cattails and tules,
provide suitable foraging and nesting habitat for this species (Wetlands Research
Associates, Inc., 2000b).

White-tailed Kite.  The white-tailed kite is protected by the DFG.  This species is a
common to uncommon, year-long resident in coastal and valley lowlands; it is rarely
found away from agricultural areas.  The white-tailed kite inhabits herbaceous and open
stages of most habitats occurring in cismontane California.  This species has an
extended range, and its numbers have increased in recent years (Ramsen, 1978).  The
white-tailed kite prefers herbaceous lowlands with variable tree growth.  Substantial
groves of dense, broad-leafed deciduous trees are used by this species for nesting and
roosting.  They prey mainly on voles and other small, diurnal mammals and
occasionally on birds, insects, reptiles, and amphibians.  The breeding period is from
February to October.  There are no documented sightings of this species on the Project
Site.  However, the grasslands provide cover for a number of small mammals such as



7-30 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

rodents; therefore, the Project Site may provide a suitable foraging habitat for the white-
tailed kite.  The potential for this species to occur on the Project Site is moderate.

Golden Eagle.  The golden eagle is a fairly common resident throughout California,
except in the Central Valley.  Golden eagles normally forage in open terrain such as
deserts, grasslands, savannas, farms, and ranches.  Nesting activity usually occurs in
large trees or on cliffs in open areas (Zeiner et al., 1988).  The 1999 biological
reconnaissance survey conducted by Earth Tech did not note the presence of the
golden eagle or their nests on the Project Site.  The Project Site does not support any
large trees preferred by the golden eagles for nesting; therefore, it is unlikely that the
Project Site offers a suitable nesting habitat for this species.  However, a review of the
CNDDB occurrence map and associated information indicates that three separate
occurrences were noted for the Cordelia Quadrangle, at Sulphur Springs Mountain,
approximately 2 miles from the Project Site, in which a nesting pair were observed in
1988, 1989, and 1991.  In addition, Lake Herman, 0.3 mile northwest of the Project
Site, provides trees that may offer potential nesting sites to the golden eagle.  The
grasslands on the Project Site provide cover for a number of small mammals, and may
provide suitable foraging habitat for the golden eagle.  Therefore, there is a high
probability of occurrence of this species on the Project Site.  

Western Burrowing Owl.  Typically, burrowing owls occupy abandoned ground
squirrel or badger burrows but may also use man-made structures such as cement,
asphalt, or wood debris piles or openings beneath cement or asphalt pavements. 
Burrowing owls are widely distributed throughout lowland areas within California. 
Formerly fairly common in central and southern coastal habitats and in the Central
Valley, conversion of grasslands to agriculture, other habitat destruction, and ground
squirrel control may have contributed to recent declines.  A review of the CNDDB
occurrence map and associated information indicates that burrowing owls were
observed within the Cordelia Quadrangle, on the lower slopes of Sulphur Springs
Mountain, approximately 2 miles northwest of the Project Site.  In addition, in 1982,
nine adults and four juveniles were observed in a breeding colony that was situated
along a dry ditch approximately 7 miles north of the Project Site, within the Fairfield
South Quadrangle.  The 1999 Earth Tech biological reconnaissance survey did not
identify the western burrowing owl or owl burrows on the Project Site.  In the 1999
survey conducted by WRA, burrows were identified on the east side of the site;
however, it appears that there are very few burrows in this area, and these burrows are
covered by tall grasses.  Observations of the mouths of these burrows do not indicate
any evidence of active use by the burrowing owl (e.g., white-wash, pellets, feathers). 
Therefore, these burrows are not likely used as nesting sites for burrowing owls
(Personal Communication, Harrison, Wetlands Research Associates, Inc., 2000).  The
annual grasslands on the Project Site may provide a potential nesting and foraging
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habitat for this species.  Therefore, potential for occurrence of the western burrowing
owl on the Project Site is moderate.

Loggerhead Shrike.  This species is a federal species of concern.  It is also
recognized by the DFG as a species of special concern.  Loggerhead shrikes are
common year-round residents in the lowlands and foothills throughout California,
occurring in grasslands, agricultural lands, open shrub lands, and open woodlands
(Bent, 1950, In:  California Environmental Protection Agency, Department of Toxic
Substances Control, 1996a).  The loggerhead shrike prefers open habitat with scattered
shrubs, trees, posts, fences, utility lines, and other perches.  The number of perches
present in suitable shrike habitat is an important determinant in territory size and
configuration.  Loggerhead shrikes rarely occur in developed urban settings.  They nest
from March through August. 

Shrike populations have declined over much of the United States, especially in the
central and eastern United States.  In the western United States, shrike populations
have declined more slowly and currently appear to be stable (Fraser and Luukkonen,
1986, In:  California Environmental Protection Agency, Department of Toxic Substances
Control, 1996a).  A loggerhead shrike was observed on the Project Site during the 1999
Earth Tech biological reconnaissance survey (Earth Tech, 1999a).  A loggerhead shrike
was also observed on the Project Site during the pre-construction raptor breeding
survey (Wetlands Research Associates, 2000c).  The annual grasslands present on the
Project Site provide a moderate-quality foraging habitat for this species.

California Horned Lark.  The California horned lark is recognized as a species of
special concern by the DFG; it has no federal listing.  Their populations have declined in
certain parts of their range, which includes large portions of the Coast Range and the
San Joaquin Valley, from Humboldt County south to Baja California (Behle, 1942, In: 
California Environmental Protection Agency, Department of Toxic Substances Control,
1996a).  This species has declined in portions of its range due to habitat loss to urban
and agricultural development.  Declines in the coastal breeding populations as a result
of commercial and residential development are of particular concern (California
Environmental Protection Agency, Department of Toxic Substances Control, 1996a).

The horned lark nests in dry grasslands and rangelands that have low, sparse cover. 
This species feeds on the seeds of grains, forbs, and grasses and on small insects. 
They are commonly found in large fields and feed in freshly manured fields in the winter
(Robbins et al.,1983).

The California horned lark has not been sighted on the Project Site.  A review of the
CNDDB occurrence information for the Benicia Quadrangle and the eight adjacent
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quadrangles does not indicate any sightings of the California horned lark; however, this
species is commonly found in the region.  The annual grasslands on the Project Site
may provide a foraging and nesting habitat for this species.  There is a moderate
probability of occurrence of this species on the Project Site.

Tricolored Blackbird.  This species is a federal species of concern.  The DFG, which
recognizes the tricolored blackbird as a species of special concern, also has concerns
regarding the declining nesting habitat for this species.  Tricolored blackbirds are highly
colonial, gregarious, and nomadic, and are largely endemic to the California lowlands. 
They prefer to nest in freshwater marshes with a dense growth of emergent vegetation. 
They will also nest in upland locations that support dense stands of herbaceous
vegetation.  They nest from mid-April through mid-July, and may travel up to 4 miles to
forage (National Geographic Society, 1999).

Tricolored blackbirds have not been observed on the Project Site.  However, this
species has had one occurrence in the Benicia Quadrangle; in freshwater tules near
Lake Herman, approximately 0.3 mile from the Project Site (California Natural Diversity
Database, 2000).  Since then, the tules at this site, which are the nesting substrate for
this species, have been removed (California Natural Diversity Data Base, 2000).  In
addition to the one occurrence cited by the CNDDB within the Benicia Quadrangle, five
other occurrences have been documented within two of the eight quadrangles
surrounding the Benicia Quadrangle (California Natural Diversity Data Base, 2000).

• There were four occurrences within the Cuttings Wharf Quadrangle, which is
northwest of the Benicia Quadrangle.  Approximately 100-300 adult birds nesting
were sighted (Personal Communication, McGriff, California Department of Fish
and Game, 2000). 

• There was one occurrence within the Vine Hill Quadrangle, which is east of the
Benicia Quadrangle.  Approximately 25 nesting pairs were sighted in tules at the
Mountain View Sanitation Sewage Pond (Personal Communication, McGriff,
California Department of Fish and Game, 2000).

The dense stands of tules and cattails associated with the freshwater marsh in the
South Valley wetlands and the annual grasslands on the Project Site may provide high
nesting and foraging habitat for this species.  There is a high probability of occurrence
of this species on the Project Site.

Saltmarsh Common Yellowthroat.  The saltmarsh common yellowthroat is a federal
species of concern.  This particular subspecies of the common yellowthroat is a
resident of the San Francisco Bay Area and winters south, along the coast to San
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Diego (California Department of Fish and Game, California Interagency Wildlife Task
Group, 2001).  Despite this subspecies’ common name, it can be found in both
saltwater and freshwater marshes.  This species requires a thick, continuous cover
down to the water surface for foraging (California Natural Diversity Data Base, 2000). 
Tall grasses, tules, cattails, and willows are the preferred breeding habitat; however,
yellowthroat nesting territories have been identified in five habitat types, including
freshwater marsh, saltwater marsh, riparian woodland or swamp, brackish marsh, and
upland or grassland (U.S. Fish and Wildlife Service, 2000).  Breeding occurs from early
April to mid-July, with peak activity in May and June (California Department of Fish and
Game, California Interagency Wildlife Task Group, 2001).

The common yellowthroat was identified on the Project Site during both California red-
legged frog field surveys (Wetlands Research Associates, Inc., 1998 and 2000d).  The
reports did not indicate that these birds were the saltmarsh subspecies; however,
because the saltmarsh subspecies is common to the area, and the Project Site could
support this subspecies, it is assumed that this particular subspecies is present within
the Project Site boundaries.  In addition, 18 other occurrences have taken place within
3 of the 8 adjacent quadrangles surrounding the Benicia Quadrangle (California Natural
Diversity Data Base, 2000).

• There were 13 occurrences within the Cuttings Wharf Quadrangle, which is
situated northwest of the Benicia Quadrangle.  Approximately 115 breeding pairs
were sighted within freshwater, brackish, and saltwater marsh habitats (California
Natural Diversity Data Base, 2000).

• There were three occurrences within the Mare Island Quadrangle, which is
situated west of the Benicia Quadrangle.  Three breeding pairs and two males
were sighted within freshwater and saltwater marsh habitat (California Natural
Diversity Data Base, 2000).

• There were two occurrences within the Vine Hill Quadrangle, which is situated
east of the Benicia Quadrangle.  An unknown number of this species was
sighted within the Suisun Bay (California Natural Diversity Data Base, 2000).

The dense stand of tules and cattails associated with the freshwater marsh in the South
Valley wetlands on the Project Site may provide high nesting and foraging habitat for
this species.  There is a moderate probability of occurrence of this species on the
Project Site.

Cooper’s Hawk.  This species is recognized by the DFG as a species of special
concern.  The Cooper’s hawk is a breeding resident throughout most of the wooded



7-34 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

portion of the state (California Department of Fish and Game, 2001).  The Cooper’s
hawk ranges from sea level to 9,000 feet above msl and prefers dense stands of live
oak, riparian deciduous, or other forest habitats near water.  It is seldom found in areas
without dense tree stands or patchy woodland habitat (California Department of Fish
and Game, 2001).  The Cooper’s hawk typically nests within conifers usually 20-50 feet
above the ground, near open water or riparian vegetation, and tend to prefer more
heavily wooded areas for foraging and nesting (Wetland Research associates, Inc.,
2000c).  However, during winter migration, the Cooper’s hawk may use semi-open
woodlands and edges with snags for perching while foraging.  It preys on small birds,
especially young during nesting season, and small mammals; and will also take reptiles
and amphibians.  They nest from March through August (California Department of Fish
and Game, 2001).

Cooper’s hawk populations have declined in recent decades (National Geographic
Society, 1999).  On one occasion, a single Cooper’s hawk was observed flying over the
South Valley (Wetland Research associates, Inc., 2000b).  There is little or no suitable
nesting habitat for the Cooper’s hawk on the Project Site; however, the Project Site
provides suitable foraging habitat during the winter migration.

7.2.2.4 Jurisdictional Wetlands.

Jurisdictional wetland areas were identified by WRA in accordance with the 1987
USACE Wetland Delineation Manual.  Jurisdictional wetlands on the Project Site that
meet the three wetlands criteria of having the presence of hydrophytic vegetation,
wetland hydrology, and hydric soils are associated with the South Valley wetlands and
seeps and North Valley wetland (Wetlands Research Associates, Inc., 1999; 2000a).  

Wetland hydrology is supported if an area is inundated or saturated by surface or
groundwater at a frequency and duration sufficient to support, and under normal
circumstances do support, a prevalence of vegetation adapted for life in saturated soil
conditions (hydrophytic vegetation).  According to the USFWS, plant species that occur
in wetlands are assigned a wetland status based on their frequency of occurrence in the
wetlands (Reed, 1988).  The wetlands on the Project Site support a number of obligate
wetlands species (OBL) which almost always occur under natural conditions in
wetlands, and facultative wetland species (FACW) which usually occur in wetlands, but
are occasionally found in nonwetlands.  Soils that form under wetland (anaerobic)
conditions and have a characteristic low chroma matrix color are the supporting criteria
for jurisdictional wetland hydric soil.  Chroma of a soil is determined by comparing the
soil to a standard Munsell soil color chart.
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A recent U.S. Supreme Court decision further defined USACE Regulatory’s jurisdiction
with regard to wetlands and waters.  In Solid Waste Agency of Northern Cook County v.
United States Army Corps of Engineers, 01 C.D.O.S. 269 (2001), the Court held that
some of the traditional parameters used to identify which wetlands and waters were
subject to agency jurisdiction were not derived from the authority granted under the
CWA and, therefore, are not within the agency’s jurisdiction.  The practical applications
of the Court’s opinion are subject to multiple interpretations.  At this time, it is uncertain
which isolated waters and wetlands are no longer subject to USACE Regulatory
jurisdiction.  For purposes of this EIR, the wetlands on the Project Site will continue to
be considered jurisdictional.

South Valley Jurisdictional Wetlands

Two different wetland types are present in the South Valley:  a freshwater marsh along
the valley floor, and small seeps along the hill slopes.  A portion of these wetlands are
the result of mitigation performed by Southampton Company in early 1990 in response
to the requirement stipulated by the USACE NWP 26, for filling of 1.55 acres of
jurisdictional wetlands in the South Valley related to a housing development project. 
Mitigation involved creation of 2.13 acres of seasonally inundated wetland habitat, of
which 0.75 acre of terrace along the upper reaches of the wetland channel was graded
and planted with riparian vegetation.  Three upland areas totaling 1.38 acres within the
drainage swales (seep wetlands) were graded and rock gabions were installed to
increase moisture regimes and to extend wetland areas.  Native riparian and upland
plant species were established along the swales.

The list of plant species established during this mitigation include bulrush (Scirpus
spp.), California brome (Bromus carinatus), meadow barley (Hordeum
brachyantherum), Mexican elderberry (Sambucus mexicana), arroyo willow, Fremont
cottonwood (Populus fremontii), California buckeye (Aesculus californica), coast live
oak (Quercus agrifolia), and coyote brush (U.S. Army Corps of Engineers, Sacramento
District, 1990).  Currently, wetland vegetation in the South Valley wetlands consists
mainly of freshwater marsh species such as narrow-leaved cattail (OBL), tule (OBL),
Olney’s bulrush (OBL), and arroyo willow (FACW) (Wetlands Research Associates,
Inc., 2000d).

The hydrology of the wetlands in the South Valley appears to originate from
precipitation, surface run-off, seasonal water flow from off-site sources that includes
excess landscaping irrigation flows, and possibly from the three hillside seeps
(Wetlands Research Associates, Inc., 1999).  Soils along the marsh wetlands met
hydric soil criteria for gleyed matrix or aquatic moisture regime (Wetlands Research
Associates, Inc., 1999).  Soils in the seep wetlands of the South Valley, where the
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drainage way is narrow or slopes are shallow, met hydric soil criteria for low chroma
(Wetlands Research Associates, Inc., 2000a).

North Valley Jurisdictional Wetlands

The dominant hydrophytic vegetation in the wetland of the North Valley is creeping wild
rye (FAC+) (a suffix of “+” or “-” indicates that the plant is found in the higher or lower
range of probabilities) and iris-leaved rush (OBL) (Wetlands Research Associates, Inc.,
2000d).  Curly dock (FACW) is also found in the wetland (Wetlands Research
Associates, Inc., 2000a).  The hydrology of the wetland in the North Valley appears to
originate from seasonal drainage and precipitation occurring between January through
March.  Drainage collects in areas that are relatively flat and wide.  Areas slightly
steeper and narrower apparently drain adjacent areas and confine surface water to the
narrow channel that exists between the steeper slopes (Wetlands Research
Associates, Inc., 2000a).  Soils in the wetland of the North Valley, where the drainage
way is narrow or slopes are shallow, met hydric soil criteria for low chroma (Wetlands
Research Associates, Inc., 2000a).

7.3 ENVIRONMENTAL IMPACTS

Direct impacts occur when biological resources are altered, disturbed, destroyed, or
removed during the course of project implementation.  Direct impacts can result from
such activities as removal, grading, or mowing of vegetation; felling trees; diverting,
flooding, or channelizing surface water flows; and filling wetland habitats or encroaching
into wetland borders.  Other direct impacts may include the loss of individual species
from habitat clearing or construction-related mortalities; loss of foraging, nesting, or
burrowing habitat for wildlife species; or alteration of substrates, which prevents
reestablishment of native vegetation.

Indirect impacts occur when project-related activities affect biological resources in a
less overt manner.  Elevated noise and light levels, erosion of hillsides and/or
sedimentation and siltation of aquatic habitats, decreases in groundwater quantity and
quality, and production of fugitive dust emissions produced by project-related activities,
may, in turn, negatively impact some biological resources.  

Both direct and indirect impacts can be classified as either short term or long term,
depending on the duration of the impact.  Short-term impacts are these that may be
considered to have reversible effects on biological resources.  Examples of short-term
impacts include those caused by noise and light generated from construction activities,
production of fugitive dust emissions during construction activities, and removal of
vegetation from areas that will later be revegetated.
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Long-term impacts are those resulting in the irreversible removal, disturbance, or
destruction of biological resources.  An example of a long-term impact would be the
removal of vegetation from an area that will be permanently altered (e.g., housing
development).  The proposed project will result in both direct and indirect impacts that
may be either long-term or short-term in nature.

7.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on biological resources if it would:  

• Have a substantial adverse effect, either directly or through habitat modifications,
on any species identified as a candidate, sensitive, or special-status species in
local or regional plans, policies, or regulations, or by the USFWS or DFG

• Have a substantial adverse effect on any riparian habitat or other sensitive
natural community identified in local or regional plans, policies, regulations, or by
the DFG or USFWS

• Have a substantial adverse effect on wetlands as defined by Section 404 of the
CWA (including, but not limited to, marsh, vernal pool, coastal) through direct
removal, filling, hydrological interruption, or other means

• Interfere substantially with the movement of any native resident or migratory fish
or wildlife species or with established native resident or migratory wildlife
corridors, or impede the use of native wildlife nursery sites.

7.3.2 Project Impacts

Specific impacts to habitats, plants, and wildlife and mitigation measures are described
in the following subsections.  Table 7-2 provides an estimate of short- and long-term
impacts to grassland and wetland habitats on the Project Site.  Figure 7-4 depicts the
areas subject to short- and long-term impacts.

Impact 7-1:  Short-term Loss of Annual Grassland Vegetation from Vegetation
Clearance, Hand-excavation of Anomalies, and BIP Activities.

Vegetation clearance, hand-excavation of anomalies, and BIP activities will result in
short-term impacts to approximately 215 acres of annual grasslands.  All grassland
vegetation will be cut down to a height of 6 inches or less over the entire Project Site 
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Table 7-2.  Estimate of Impacts to Grassland and Wetland Habitat on 
Project Site

Short-term Impacts

Long-term Impacts
(of the short-term impact

acreage)
Annual Grasslands 215 acres 115 acres
South Valley Wetlands 4.89 acres 0.122 acre (direct)

0.25 acre (indirect)
South Valley 
Jurisdictional Waters

0.043 acre 0

North Valley Wetland 0.093 acre 0.093 acre

using gas-powered weed cutters and mowing equipment.  This is considered to be a
short-term impact because the vegetation will not be uprooted and, therefore, the
grassland vegetation is expected to regenerate after remediation activities are
complete.  Hand-excavation of the anomalies is also considered to be a short-term
impact as the excavations will result in small, approximately 1-3 feet in diameter and
6 inches to 3 feet in depth, localized impacts; regeneration of vegetation is expected to
occur once the excavated holes are backfilled and the excavation activity has ceased. 
Similarly, BIP activities are also considered to be short-term impacts as the detonation
effects will be primarily underground due to the use of protective measures, such as
sandbags, during the detonation.  Because the detonations will be confined to
underground impacts, the vegetation is not expected to be uprooted.  The annual
grassland vegetation found on the Project Site is not considered to be a sensitive
natural community.  Because implementation of the project activities described above
would not have a substantial adverse effect on a sensitive natural community, impacts
from the short-term loss of annual grassland vegetation would be considered less than
significant.

Mitigation Measure.  None required.

Impact 7-2:  Short-term Loss of Foraging Habitat for the Adult Callipe Silverspot
Butterfly from Vegetation Clearance, Hand-excavation of Anomalies, and BIP
Activities.

Vegetation clearance and hand excavation of anomalies and BIP activities will result in
short-term impacts to foraging habitat for the adult callipe silverspot butterfly.  This
foraging habitat includes several species of thistles found throughout the approximately
215 acres of annual grassland habitat on the Project Site.  However, because these
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thistles are common to the region and the impacts to the thistles would be short-term,
the project activities described above would not have a substantial adverse effect,
either directly or through habitat modification, on this sensitive species.  Therefore,
impacts from the short-term loss of foraging habitat for the adult callippe silverspot
butterfly would be considered less than significant.  

Mitigation Measure.  None required.

Impact 7-3:  Short-term Loss of Foraging Habitat for Special-status Bird Species
from Vegetation Clearance, Hand-excavation of Anomalies, and BIP Activities.

Vegetation clearance, hand-excavation of anomalies, and BIP activities will cause
short-term impacts to approximately 215 acres of annual grasslands, which could result
in potential short-term loss of foraging habitat for the golden eagle, northern harrier,
Cooper’s hawk, burrowing owl, black shouldered kite, loggerhead shrike, California
horned lark, and tricolored blackbird.  Implementation of project activities could result in
reduction of foraging opportunities for these avian species due to loss of vegetation and
disturbance to the grassland habitat.  With the onset of disturbance activities and loss
of vegetative cover, raptor prey items such as insects, rodents, and small mammals will
avoid disturbed areas.  However, these impacts to the foraging habitat are temporary in
nature (the grassland vegetation is expected to regenerate after remediation activities
are complete).  With regeneration of vegetation and establishment of cover, the prey
items of these raptor species are expected to recognize the grasslands, and the
foraging opportunity is expected to recover.  The annual grasslands are dominated by
ruderal species of plants that are common regionally.  Because implementation of the
project activities described above would not have a substantial adverse effect on these
sensitive species, either directly or through habitat modification, the short-term loss of
foraging habitat for the golden eagle, northern harrier, burrowing owl, white-tailed kite,
loggerhead shrike, California horned lark, and tricolored blackbird is expected to be less
than significant.

Mitigation Measure.  None required.

Impact 7-4:  Short-term Loss of Nesting Habitat and Disturbance to Special-status
Breeding Bird Species from Vegetation Clearance, Hand-excavation of
Anomalies, and BIP Activities.

Vegetation clearance, hand-excavation of anomalies, and BIP activities will result in
short-term impacts to approximately 215 acres of annual grasslands, which could result
in potential loss of nesting habitat for and disturbance to breeding of the golden eagle,
burrowing owl, white-tailed kite, loggerhead shrike, and California horned lark. 
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Implementation of project activities could result in a disturbance to nest sites and a
reduction in vegetative cover, thus disrupting the breeding of these species.  However,
these impacts are temporary in nature (the grassland vegetation is expected to
regenerate after remediation activities are complete).  With the cessation of disturbance
activities, regeneration of vegetation, and establishment of cover, nesting and breeding
of these raptor species are expected to recover.  The annual grasslands are dominated
by ruderal species of plants, which are common regionally.  Because implementation of
the project activities described above would not have a substantial adverse effect on
these sensitive species, either directly or through habitat modification, the short-term
loss of nesting habitat and disturbance to breeding of the golden eagle, burrowing owl,
white-tailed kite, loggerhead shrike, and California horned lark is expected to be less
than significant.

Mitigation Measure.  None required.

Impact 7-5:  Short-term Loss of Common Grassland Wildlife from Vegetation
Clearance, Hand-excavation of Anomalies, and BIP Activities.  

Vegetation clearance, hand-excavation of anomalies, and BIP activities will result in
short-term loss of approximately 215 acres of annual grasslands that will affect
mammals such as mule deer and coyotes.  With loss of vegetative cover and foraging
habitat, these common wildlife will likely leave the area with the onset of construction
activities, thus minimizing the likelihood of any physical harm to these animals from
project activities.  These species are expected to return to the grasslands on the Project
Site after cessation of project activities and regeneration of the grassland vegetation. 
Because implementation of the project activities described above would not interfere
substantially with the movement of these common resident wildlife species, impacts
from the short-term loss of common grassland wildlife would be considered less than
significant.

Mitigation Measure.  None required.

Impact 7-6:  Short-term Loss of Marsh and Riparian Habitat from Vegetation
Clearance, Hand-excavation of Anomalies, and BIP Activities.

Implementation of vegetation clearance, hand-excavation of anomalies, and BIP
activities in and around the wetlands will cause short-term impacts to 4.89 acres of
freshwater marsh/riparian vegetation in the South Valley, resulting in direct loss of
vegetation.  Loss of vegetation and soil disturbance could result in erosion and
sedimentation into the wetlands, which could degrade the water quality of the wetlands. 
These short-term, but substantial, adverse effects on federally protected wetlands and
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sensitive natural communities would be considered to be significant.  However,
implementation of the following mitigation measures will reduce the impacts to a less
than significant level.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

The selected erosion and sediment control measures will be applied to limit or prevent
soil erosion (the detachment of soil particles) and manage or control the movement of
mobilized sediment.

The selection of erosion control measures will be based on site-specific conditions and
will match the most appropriate and most effective measure for each situation.  The
reestablishment of vegetation is clearly of prime importance for preventing erosion, and
the following methods will be used in uplands adjacent to the wetlands to promote new
vegetative growth or protect bare ground surfaces until vegetation can be reestablished.

• Hydroseeding with a soil binder will provide seeds for regrowth of either
temporary or permanent vegetation and will help to stabilize uncovered ground
surfaces

• Sod stabilization places already established grass as a cover

• Mulching, fiber mats, or other erosion control blankets cover and protect bare
surfaces; such measures can include seeds or are used to trap seeds from local
plants. 

Additionally, controlling surface runoff can limit the amount of erosion caused by
concentrated flows.  The following measures will be used to control flow or protect
against channelized flow.

• Constructed drainage swales will be used to collect surface runoff and direct it
away from disturbed surfaces

• Sandbags and small check dams will be used to control and direct flows away
from disturbed surfaces, as well as to contain sediment particles that are
dislodged 

• Earthen dikes will be used to slow the flow of water and reduce its potential for
erosion as well as to contain sediment
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• Subsurface drains will be used to reduce the buildup of shallow subsurface water
and reduce the potential slumping and sloughing of large amounts of soil which
would then be available for erosion by surface water

• Riprap protects vulnerable channel or slope surfaces from the erosive forces of
concentrated flows.  

If any of these activities mentioned above require further authorization from regulatory
agencies, permitting will be expedited during the mitigation process.

Sediment control measures will be used to minimize the local and off-site transport of
detached particles that would not normally be in the natural channel system.  The intent
of such measures is to slow down the flow and promote deposition in controlled
locations or to trap the sediment either by capturing and retaining the runoff or by
filtering the flow to retain the sediment.  The following measures will be used to control
sediment transport.

• Straw bales, silt fences, and sand bag barriers will be used to slow flows and
promote sediment deposition.

• Sediment traps and sediment basins collect sediment and prevent it from being
transported further downstream.

• Vegetative buffer strips leave existing vegetation adjacent to natural stream
channels or downslope from cleared areas to retard flow and capture sediment
carried by sheet flow.

Most, if not all, of these measures will be specified under the required NPDES General
Construction Permit for the site and the Storm Water Pollution Prevention Plan
(SWPPP) that will be prepared as part of the NPDES permit application.  The SWPPP
will include a plan drawing of the site showing where specific types of erosion and
sediment control measures will be used, detail drawings of each measure, and a list of
specifications provided to the contractor about how each of these measures is to be
implemented or installed.  The San Francisco Bay RWQCB will review the SWPPP for
adequacy (see Section 9 for further discussion of these plans).  

The performance criteria for erosion and sediment control measures will include:
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• Grading surfaces so that runoff is directed to sediment control structures

• Scheduling grading during the dry season (March 15 through October 15
[Western Regional Climate Center, 1999]) 

• Installing erosion-control structures and hydroseed prior to the rainy season

• Inspecting and maintaining erosion control structures regularly

• Designing erosion control measures and structures according to the standards of
the Association of Bay Area Governments and Solano County.

Mitigation Measure 7-2:  Protection of Water Quality and Aquatic Habitat.

The project will implement regular maintenance activities (fueling regulation, dust
control, and litter control) to prevent soil, petroleum products, and litter from
accumulating on the Project Site and degrading water quality through surface runoff. 
Fueling of equipment will not occur adjacent to the wetlands.  Fueling areas will be
designated on maps and situated at least 50 feet from all drainages.  Where feasible,
activities adjacent to the South Valley wetlands will be conducted during the dry season
to control erosion and sedimentation.  In addition, construction debris will be placed in a
designated area away from aquatic habitats to prevent wind- or water-borne debris from
entering the water bodies.

Mitigation Measure 7-3:  On-site Biological Monitoring.

A project biologist will be retained to review grading plans, and oversee all aspects of
construction monitoring that pertain to biological resources protection.  Working in
conjunction with the project engineer, the project biologist will be responsible for
flagging all sensitive habitats that are to be avoided prior to the onset of construction,
and ensuring  that these areas are clearly marked on project maps.  The project
biologist will also regularly inspect various erosion control devices to ensure that they
are in place, effective, and in good condition.  In addition, the project biologist will be
responsible for a contractor education program to ensure that all contractors and
construction personnel are fully informed of the biological sensitivities associated with
the Project Site. 
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Impact 7-7:  Short-term Loss of Nesting Habitat and Disturbance to the Breeding 
Tricolored Blackbird, Saltmarsh Common Yellowthroat, and Northern Harrier from
Vegetation Clearance, Hand-excavation of Anomalies, and BIP Activities.

Vegetation clearance, hand-excavation of anomalies, and BIP activities in and around
the wetlands will result in short-term impacts to the 5.12 acres of marsh habitat of the
South Valley wetlands.  The marsh habitat, which consists of dense stands of cattails
and tule, is potential nesting habitat of the tricolored blackbird, saltmarsh common
yellowthroat, and the northern harrier.  Impacts to these species include potential loss
of nest sites by destruction of vegetation, reduction in vegetative cover, and disturbance
to nesting pairs.  However, these impacts to the marsh nesting habitat of these species
are temporary in nature (the marsh and adjacent grassland vegetation is expected to
regenerate after remediation activities are complete), and the disturbance from hand-
excavation and BIP activities is expected to be localized and minimal.  With the
cessation in disturbance associated with project activities and regeneration of
vegetative cover, the breeding and nesting of these species are expected to recover. 
Because implementation of the project activities described above would not have a
substantial adverse effect on these sensitive species, either directly or through habitat
modification, the short-term loss of nesting habitat of the tricolored blackbird, saltmarsh
common yellowthroat, and northern harrier are expected to be less than significant.  

Although these impacts are less than significant, the following mitigation measure will
be implemented to ensure that impacts to nesting habitat and disturbance to breeding
pairs are avoided or minimized.

Mitigation Measure 7-4:  Pre-construction Marsh Bird Survey.

A survey will be conducted by a qualified biologist to determine if the tricolored
blackbird, saltmarsh common yellowthroat, or northern harrier nesting sites are present. 
These locations will be flagged, and destruction of such sites will be avoided to the
maximum extent possible.  Further, to the extent possible, all construction activity in the
vicinity of the nesting sites will be avoided until the nesting period is over and the young
have left the nest.

Impact 7-8:  Short-term Loss of Habitat to the Northwestern Pond Turtle,
California Red-Legged Frog, California Tiger Salamander, and California Newt
from Vegetation Clearance, Hand-excavation of Anomalies, and BIP Activities.

Vegetation clearance, hand-excavation of anomalies, and BIP activities in and around
the wetlands could potentially result in short-term impacts to the 5.12 acres of marsh
habitat and riparian habitat of the South Valley wetlands.  The marsh habitat, which
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consists of dense stands of cattails and tules, and the riparian habitat, which is
dominated by willow, is potential foraging and breeding habitat for the northwestern
pond turtle, California red-legged frog, California tiger salamander, and the California
newt.  Impacts include potential loss of marsh and riparian vegetation and reduction in
vegetative cover.  Loss of vegetation and vegetative cover could potentially reduce the
foraging opportunity of these species by reducing populations of insects (both aquatic
and terrestrial), and the disturbances associated with the project activities may prevent
these species from breeding.  However, these impacts to the marsh nesting habitat of
these species are temporary in nature (the marsh and adjacent grassland vegetation is
expected to regenerate after remediation activities are complete and the disturbance
from hand-excavation and BIP activities is expected to be localized and minimal).  With
the cessation in disturbance associated with project activities, regeneration of
vegetation, and reestablishment of vegetative cover, the foraging and breeding
opportunities for these species are expected to recover.  Because implementation of
the project activities described above would not have a substantial adverse effect on
these sensitive species, either directly or through habitat modification, the short-term
loss of marsh and riparian habitat to the northwestern pond turtle, California red-legged
frog, California tiger salamander, and California newt would be considered less than
significant.  

Mitigation Measure.  None required.

Impact 7-9:  Short-term Impacts to the Aquatic Biota of the Wetlands in the South 
Valley from Vegetation Clearance, Hand-excavation of Anomalies, and BIP
Activities.

Vegetation clearance, hand-excavation of anomalies, and BIP activities in and around
the wetlands could potentially result in short-term water quality impacts to approximately
4.89 acres of wetlands, in addition to the 0.043 acre of jurisdictional waters in the South
Valley.  Clearing of the vegetation and loss of vegetation cover could result in increased
sedimentation into the water column, which could lead to temporary loss of aquatic
biota such as micro and macro-invertebrates, aquatic insects, and fish, which are food
for birds and wildlife including sensitive species present on the Project Site.  However,
these impacts to the aquatic biota are temporary in nature (the wetland and adjacent
grassland vegetation is expected to regenerate after remediation activities are complete
and the disturbance from hand-excavation and BIP is expected to be localized).  With
the cessation of project activities, the water quality and the aquatic biota are expected
to recover.  Because implementation of the project activities described above would not
have a substantial adverse effect on wetlands, the short-term impacts to the aquatic
biota of the South Valley wetland would be considered less than significant.  Although
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these impacts are less than significant, the following mitigation measure will be
implemented to ensure that impacts to aquatic biota are minimized.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

Refer to Mitigation Measure 7-1, described previously in this section.

Impact 7-10:  Long-term Loss of Nonnative Annual Grassland Vegetation from
Excavation of OE and Contaminated Soil and Grading Activities.

Excavation of OE and contaminated soil and grading activities will result in long-term
impacts to approximately 115 of the 215 acres of the annual grassland area present on
the Project Site.  These activities will require use of heavy machinery such as
bulldozers and scrapers and involve extensive disturbance to soil, which will result in
permanent loss of nonnative annual grassland vegetation.  These long-term impacts
could result in permanent modification of the nonnative annual grassland habitat, and
reduce the local populations of sensitive wildlife species that depend on the grasslands
for food and cover.  The loss of vegetative cover could also result in overland erosion,
resulting in the further degradation of the nonnative annual grasslands.  Because
implementation of the project activities described above would have a substantial
adverse effect through habitat modification on sensitive species, the long-term impacts
to nonnative annual grasslands would be considered significant.  However,
implementation of the following mitigation measure will reduce these impacts to a less
than significant level.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Areas where grading has occurred will be hydroseeded in conjunction with soil retention
blankets and mulches.  The slopes above the South Valley are highly fractured,
weathered bedrock that will promote the germination and growth of the hydroseed mix. 
In consultation with DFG, a detailed 5-year mitigation and monitoring plan will be
developed by a qualified biologist hired by the applicant.  The plan will include detailed
methods for enhancement or restoration of nonnative annual grasslands, and will
contain the following elements:

• A discussion of the goals and objectives of the restoration (i.e., to achieve wildlife
habitat and erosion/sediment control)

• A description of planting methods and species to be planted
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• Identification of noxious weeds to be avoided for use in the planting mix and to
be removed during maintenance of the planted area

• Monitoring program and evaluation protocol, including performance standards

• A contingency plan in case of failure, and long-term monitoring plan, if
necessary.

Several broad mitigation monitoring success criteria and performance standards will be
included in the plan:

• There will be sufficient survival to produce 80-percent nonnative annual
grassland vegetation cover within the restoration area at the end of 5 years.

• Annual monitoring will include documentation of wildlife utilization of the site. 
Documentation will include both direct observations and signs of wildlife.

• Annual photo documentation of the Project Site will include establishment of
permanent photo points to obtain panoramic and close-ups of the mitigation site. 

• Routine annual assessments will include documentation of any problems
concerning construction or developing maintenance problems.

• Annual maintenance of mitigation site will include removal of invasive exotic
species (i.e., mowing, hand pulling, and cutting of noxious weeds and invasive
plants).

Impact 7-11:  Long-term Loss of Foraging Habitat for the Adult Callipe Silverspot
Butterfly from Excavation of OE and Contaminated Soil and Grading Activities.

Excavation of OE and contaminated soil and grading activities will result in long-term
impacts to several nonnative thistle plant species found in 115 of the 215 acres of
annual grassland habitat present on the Project Site. These activities will require use of
heavy machinery such as bulldozers and scrapers and involve extensive disturbance to
soil resulting in permanent loss of the thistle species, which are potential nectar sources
for the adult callipe silverspot butterfly.  However, the callipe silverspot butterfly does
not breed on the Project Site, and is unlikely to forage for nectar from the thistles on the
Project Site.  Therefore, impacts to the species and its habitat would be less than
significant.

Mitigation Measure.  None required.
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Impact 7-12:  Long-term Loss of Grassland Foraging Habitat for Special-status
Bird Species from Excavation of OE and Contaminated Soil and Grading
Activities.

Excavation of OE and contaminated soil and grading activities will result in long-term
impacts to approximately 115 of the 215 acres of annual grassland present on the
Project Site.  This area is potential foraging habitat for the golden eagle, northern
harrier, white-tailed kite, burrowing owl, loggerhead shrike, California horned lark, and
tricolored blackbird.  These activities will require use of heavy machinery such as
bulldozers and scrapers and involve extensive disturbance to soil, which could result in
permanent loss or modification of annual grassland vegetation.  Permanent loss of
annual grassland vegetation and cover could permanently eliminate the foraging
opportunity for these species on the Project Site, thus adversely affecting the regional
populations of these sensitive species.  Because implementation of these project
activities would have a substantial adverse effect through habitat modification on these
sensitive species, the long-term impacts from the loss of foraging habitat for the golden
eagle, northern harrier, white-tailed kite, burrowing owl, loggerhead shrike, California
horned lark, and tricolored blackbird are considered significant.  However,
implementation of the following mitigation measure will reduce these impacts to a less
than significant level.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5, described previously in this section.

Impact 7-13:  Long-term Loss of Nesting Habitat and Disturbance to Special-
status Breeding Bird Species from Excavation of OE and Contaminated Soil and
Grading Activities.

Excavation of OE and contaminated soil and grading activities will result in long-term
impacts to approximately 115 of the 215 acres of annual grassland present on the
Project Site.  This area is potential breeding and nesting habitat for the golden eagle,
white-tailed kite, burrowing owl, loggerhead shrike, and California horned lark.  These
activities will involve use of heavy machinery such as bulldozers and scrapers, and
require extensive disturbance to soil that will result in permanent loss or modification of
annual grassland vegetation.  These large-scale activities could also result in
disturbance to nest sites and breeding pairs and may also result in direct mortality to
nestlings.  These activities could permanently eliminate the nesting habitat of these
species, thus adversely affecting the regional populations of these sensitive species. 
Because implementation of these project activities would have a substantial adverse
effect on these sensitive species through habitat modification, the long-term impacts
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from permanent loss of nesting habitat for the golden eagle, white-tailed kite, burrowing
owl, loggerhead shrike, and California horned lark are considered significant.  However,
implementation of the following mitigation measures will reduce these impacts to a less
than significant level.

Mitigation Measure 7-3:  On-site Biological Monitoring.

Refer to Mitigation Measure 7-3, described previously in this section.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5, described previously in this section.

Mitigation Measure 7-6:  Preconstruction Survey for Grassland Avian Species.

A qualified biologist who has academic training specifically related to biology and
ecology, as well as knowledge and experience with field identification of raptors and
other grassland avian species, will conduct an on-site survey prior to remediation and
ground-disturbing activities, particularly during specific nesting and breeding periods of
these species.  The biologist will record any sightings, nesting sites, or nesting
behavior.  Nest locations will be flagged, and destruction of such sites will be avoided,
where possible.  The project proponent will consult with the USFWS and DFG for
further guidance regarding additional mitigation measures, if necessary.

Impact 7-14:  Long-term Loss of Common Grassland Wildlife from Excavation of
OE and Contaminated Soil and Grading Activities.

Excavation of OE and contaminated soil and grading activities will result in long-term
impacts to approximately 115 of the 215 acres of annual grassland present on the
Project Site.  This area is potential foraging and breeding habitat of common grassland
animals such as mule deer and coyote.  These activities will require use of heavy
machinery such as bulldozers and scrapers, and involve extensive disturbance to soil
that will result in permanent loss or modification of annual grassland vegetation. 
However, these animals are not special-status or sensitive species and are commonly
found in the region.  The nonnative annual grasslands, dominated by ruderal plant
species, are also commonly found in the region.  In addition, these common grassland
wildlife will likely leave the Project Site with the onset of remediation activities.  Wildlife
is expected to avoid areas of human activity and relocate to a similar habitat, such as
the open space areas to the north of the Project Site.  Because implementation of these
project activities would not interfere substantially with the movement of these native
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resident wildlife species, impacts from the long-term loss of common grassland wildlife
would be considered less than significant.

Mitigation Measure.  None required.

Impact 7-15:  Long-term Disturbance of Marsh and Riparian Habitat from
Excavation of OE and Contaminated Soil.

Excavation of OE and contaminated soil at the Flare Site and Demolition Site #3 near
the South Valley wetland and grading activities on the hillsides of the South Valley
could result in indirect, long-term impacts to approximately 0.25 acre of freshwater
marsh and riparian vegetation situated in the east portion of the South Valley wetland. 
These activities will involve extensive disturbance to soils that may result in soil erosion
that could, in turn, result in accelerated deposition of sediment and siltation in the
wetland areas downslope from these activities.  The west end of the South Valley
wetland is not near to or downslope of proposed soil-disturbing activities, and long-term
impacts from these activities to marsh and riparian vegetation in this area are not
expected.

Accelerated deposition of sediment and siltation within the water column of the east end
of the South Valley wetlands may result in smothering and/or destruction of vegetation,
and may also result in permanent hydrological modification that could degrade marsh
and riparian vegetation or prevent its reestablishment.  This would represent a long-
term disturbance of vegetation, and would be a substantial adverse effect to the
sensitive natural communities of marsh and riparian habitat.  Impacts from the  long-
term disturbance of freshwater marsh and riparian habitats would be considered
significant.  However, implementation of the following mitigation measures will reduce
these impacts to a less than significant level.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

Refer to Mitigation Measure 7-1, described previously in this section.

Mitigation Measure 7-2:  Protection of Water Quality and Aquatic Habitat.

Refer to Mitigation Measure 7-2, described previously in this section.

Mitigation Measure 7-3:  On-site Biological Monitoring.

Refer to Mitigation Measure 7-3, described previously in this section.
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Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

If Mitigation Measures 7-1, 7-2, and 7-3 fail, then, the drainage area supporting the
South Valley wetland will be restored to reestablish marsh and riparian vegetation
similar to the one disturbed or lost.

Impact 7-16:  Long-term Loss of Nesting Habitat and Disturbance to the Breeding
Tricolored Blackbird, Saltmarsh Common Yellowthroat, and Northern Harrier from
Excavation of OE and Contaminated Soil.

Excavation of OE and contaminated soil at the Flare Site and Demolition Site #3 that is
near the South Valley wetland and grading activities on the hillsides of the South Valley
could result in indirect, long-term impacts to approximately 0.25 acre of freshwater
marsh and riparian vegetation situated in the east portion of the South Valley wetland. 
This vegetation is potential nesting habitat for the tricolored blackbird, saltmarsh
common yellowthroat, and northern harrier.  Excavation activities will involve extensive
disturbance to soils that may result in soil erosion that could, in turn, result in
accelerated deposition of sediment and uprooting dense stands of cattails and tule in
the wetland areas downslope from these activities. The west end of the South Valley
wetland is not near to or downslope of proposed soil-disturbing activities, and long-term
impacts from these activities to habitat for these species in this area are not expected.

Destruction of vegetation, reduction in vegetative cover, and disturbance to nesting
pairs may result in direct mortality of nestlings.  The long-term loss of nesting habitats to
the tricolored blackbird, saltmarsh common yellowthroat, and northern harrier is
considered less than significant.  However, disturbance to breeding birds would be
considered significant.  Implementation of the following mitigation measures would
reduce these impacts to a less than significant level.

Mitigation Measure 7-4:  Pre-construction Marsh Bird Survey.

Refer to Mitigation Measure 7-4, described previously in this section.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7, described previously in this section.
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Impact 7-17:  Long-term Impacts to the Aquatic Biota of the Wetland in the South
Valley from Excavation of OE and Contaminated Soil.

Excavation of OE and contaminated soil at the Flare Site and Demolition Site #3 that is
near the South Valley wetland and grading activities on the hillsides of the South Valley
could result in indirect, long-term impacts to aquatic biota in approximately 0.25 acre of
freshwater marsh and riparian wetland situated in the east portion of the South Valley
wetland.  These activities will involve extensive disturbance to soils that may result in
soil erosion that could, in turn, result in accelerated deposition of sediment and siltation
in the wetland areas downslope from these activities.  The west end of the South Valley
wetland is not near to or downslope of proposed soil-disturbing activities, and long-term
impacts from these activities to marsh and riparian vegetation in this area are not
expected.

Accelerated deposition of sediment and siltation within the water column of the east end
of the South Valley wetlands may result in direct mortality of fish and other aquatic
biota, and may have long-term impacts to their reproduction and foraging behavior. 
The affected aquatic biota are food sources for birds and other wildlife on the Project
Site.  These would be substantial adverse effects to the sensitive natural community of
the wetland.  Therefore, the long-term impacts to the aquatic biota of the South Valley
wetland are considered significant.  However, implementation of the following mitigation
measures will reduce these impacts to a less than significant level.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

Refer to Mitigation Measure 7-1, described previously in this section.

Mitigation Measure 7-2:  Protection of Water Quality and Aquatic Habitat.

Refer to Mitigation Measure 7-2, described previously in this section.

Mitigation Measure 7-3:  On-site Biological Monitoring.

Refer to Mitigation Measure 7-3, described previously in this section.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7, described previously in this section.
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Impact 7-18:  Long-term Loss of Jurisdictional Wetlands from Filling Activities.

Filling activities in both the North Valley and South Valley will result in the loss of
jurisdictional wetlands.  The filling of the North Valley will result in the permanent loss of
approximately 0.093 acre of wetlands.  The area of seasonal drainage that will be
affected is small, and the wetland areas are isolated.  In addition, filling of the North
Valley wetlands and the resulting changes to the hydrologic regime are anticipated to
have no adverse impacts to Sulphur Springs Creek, downstream of the filled area. 
Changes in the topography of the filled portion of the North Valley will generally result in
shallower slopes within this drainage area.  Such changes should cause the time it
takes for runoff to reach the channel as stream flow to increase and, therefore, result in
smaller peak flows downstream than would occur under existing conditions.

The total amount of filling expected to occur within the South Valley will be confined to
the north slope of the South Valley.  The fill will extend the area of low relief along the
Ridge (created by the excavation of clean fill material) south into the South Valley.  As a
result, an estimated 0.122 acre of seep wetland will be permanently lost beneath the fill. 
The portion of the seeps to be filled include the entire “Upper Seep” (0.112 acre) and
the upper portion of the “Lower Seep” (0.010 acre).  Fill placed in the Upper and Lower
Seeps should not impact the hydrology of the remaining portion of the Lower Seep or
the jurisdictional waters below.  Species present in the Upper Seep include brown-head
rush (Juncus phaeocephalus, FACW) and creeping spikerush (Eleocharis
macrostachya, OBL), indicating surface water and groundwater sources that are
seasonal.  The Lower Seep is dominated by Olney’s bulrush (Scirpus americanus,
OBL), indicating perennial groundwater discharge.  Perennial discharge of groundwater
into the remaining portion of the Lower Seep or the jurisdictional waters should be
unaffected by filling of the Upper Seep and the upper portion of the Lower Seep.  The
grading work will include installation of drainage, which will channel the seasonal water
that now fills the Upper Seep and the upper portion of the Lower Seep into the lower
portion of the Lower Seep.  Although it will be on a smaller scale, changes to the
topography and hydrology within the South Valley due to this filling are expected to be
similar to the changes anticipated in the North Valley.  Therefore, no adverse impacts
are expected downstream.  A detailed description of the changes in hydrologic regime
due to filling within both the North Valley and the South Valley, including wetlands, is
provided in Section 11, Hydrology/Water Quality.

Although USACE Regulatory has not verified the wetland acreage within the Project
Site, fill activities are expected to affect less than 0.3 acre.  In addition, it is anticipated
that all of the filling within the wetlands will be authorized under NWP 38.  Although the
loss of wetlands will be small, and the impact on local hydrology will be minor, the
expected wetland filling will have a substantial adverse effect on the wetlands and on a
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sensitive natural community.  Therefore, the long-term loss of wetlands is considered a
significant impact; however, implementation of the following mitigation measure will
reduce these impacts to a less than significant level.

Mitigation Measure 7-8:  Implement Wetland Permit Requirements.

Following completion of all remediation activities on the Project Site, the applicant will
consult with USACE Regulatory and DFG to implement a mitigation program to
compensate for the loss of 0.093 acre of the North Valley jurisdictional wetlands and
0.122 acre of South Valley seep wetland.  A wetlands replacement ratio of 2:1 may be
implemented as compensation.  The replacement will occur through expansion of the
South Valley wetlands and result in creation of 0.43 acre of freshwater marsh habitat,
which will consist of cattails, tule, and willows.

Plugs of marsh vegetation and cuttings of willow may be taken from existing on-site
vegetation in the South Valley wetlands and transplanted throughout the mitigation site. 
In consultation with DFG, the RWQCB, and USACE Regulatory, if applicable, a detailed
5-year mitigation and monitoring plan will be developed by a qualified biologist hired by
the applicant.  The plan will include detailed methods for enhancement or restoration of
wetlands, and will contain the following elements:

• Baseline data on the impact area

• Description of functions and values lost at the impact area, and goals and
objectives of the plan, in terms of replacement of lost functions and values

• A description of the work, such as grading, planting, importing of topsoil and
alteration of hydrology, needed to create the mitigation site

• Monitoring program and evaluation protocol, including performance standards

• A contingency plan in case of failure, and long-term monitoring plan, if
necessary.

• Several mitigation monitoring success criteria and performance standards will be
included in the plan:  

• The perennial wetland mitigation area will be saturated for a duration adequate
to support perennial emergent species.
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• At least three native wetland plant species will be established in the created
wetlands.

• Vegetation percent cover in the seasonal wetland should average at least 50
percent absolute cover.

• Plant species on the California Exotic Pest Plant Council’s list A-1, A-2, or Red
Alert list will be monitored, and, if present within the created wetlands,
appropriate mechanical, chemical, or biological controls will be implemented to
either eliminate or control the species such that it does not have a significant
impact on the ecological function of the wetland.

• The wetland mitigation area will be dominated by wetland vegetation (FAC-OBL).

• Hydrologic conditions in the mitigation wetland area should meet the hydrology
criteria set forth in the USACE’s 1987 manual.

After the mitigation plan has been implemented, it will be monitored for 5 years as
follows:

• Annual photodocumentation of the Project Site will include establishment of
permanent photo points to obtain panoramic and close-ups of the mitigation
site.

• Routine annual assessments will include documentation of any problems
concerning construction or developing maintenance problems (e.g., channel
erosion, unstable banks, invasion of nuisance plant species).

If any of the activities mentioned above require further authorization from regulatory
agencies, permitting will be expedited during the mitigation process. 

Impact 7-19:  Long-term Loss of Habitat to Northwestern Pond Turtle, California
Tiger Salamander, and California Newt from Excavation of OE and Contaminated
Soil.

Excavation of OE and contaminated soil at the Flare Site and Demolition Site #3 that is
near the South Valley wetland and grading activities on the hillsides of the South Valley
could result in indirect, long-term impacts to approximately 0.25 acre of freshwater
marsh and riparian wetland situated in the east portion of the South Valley wetland. 
This area is potential breeding and foraging habitat for the northwestern pond turtle,
California red-legged frog, California tiger salamander, and California newt.  These
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activities will involve extensive disturbance to soils that may result in soil erosion that
could, in turn, result in accelerated deposition of sediment and siltation in the wetland
areas downslope from these activities.  The western end of the South Valley wetland is
not near to or downslope of proposed soil disturbing activities, and long-term impacts
from these activities to habitat for these species in this area are not expected.

Accelerated deposition of sediment and siltation within the water column of the east end
of the South Valley wetlands may result in destruction of vegetation, hydrological
modifications, and degradation of water quality.  This could result in permanent
modification or elimination of breeding and foraging habitat for these amphibians,
thereby reducing local or regional populations of these sensitive species.  The potential
long-term loss of habitat for the northwestern pond turtle, California red-legged frog,
California tiger salamander, and California newt is considered a significant impact. 
However, implementation of the following mitigation measures will reduce the impacts
to a less than significant level.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

Refer to Mitigation Measure 7-1, described previously in this section.

Mitigation Measure 7-2:  Protection of Water Quality and Aquatic Habitat.

Refer to Mitigation Measure 7-2, described previously in this section.

Mitigation Measure 7-3:  On-site Biological Monitoring.

Refer to Mitigation Measure 7-3, described previously in this section.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7, described previously in this section.
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SECTION 8
CULTURAL RESOURCES

8.1 INTRODUCTION

Under the California Public Resources Code (PRC), the definition of a significant
cultural resource includes, but is not limited to, any object, building, structure, site,
area, place, record, or manuscript that is historically or archaeologically significant, or
is significant in the architectural, engineering, scientific, economic, agricultural,
educational, social, political, military, or cultural annals of California (PRC 5020.1). 
For purposes of assessing effects under CEQA, a significant cultural resource may be
defined as one that meets the definition of a unique archaeological resource (PRC
21083.2) or meets the criteria for listing in the California Register of Historical
Resources (California Register) (PRC 21084.1).  Although the term “historical
resources” is used, the California Register includes prehistoric archaeological sites, as
well as sites and structures from the historic period.  

In addition, PRC Section 5097.2 provides protection for “vertebrate paleontological
sites, including fossilized footprints… or any other archaeological, paleontological or
historical feature.”  Paleontological resources consist of fossilized evidence of
prehistoric plants or animals preserved in soil or rock.

8.1.1 Methodology

An archaeological records search for the project area was performed by the
Northwestern Information Center of the Historical Resources Information System
(Information Center).  This included a search of the California Office of Historic
Preservation’s current computer listing of historical resources as well as maps, reports,
and site records on file at the Information Center.  Historic maps of the region were also
reviewed.  The Southampton Tourtelot Property General Plan Land Use Amendment
and Rezoning Final Environmental Impact Report (EIP Associates, 1989) was also
reviewed.  Published sources were used for the historic, prehistoric, and paleontological
backgrounds.  In addition, an archaeological field survey was undertaken under the
direction of USACE Regulatory, Sacramento District (Busby, 1999), in August 1999 to
support ongoing remediation activities.
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8.1.2 Regulatory Setting

8.1.2.1  Unique Archaeological Resources.

In accordance with PRC Section 21083.2, the lead agency must determine whether the
project will have a significant effect on “unique” archaeological resources.  The following
definition is provided:

As used in this section, “unique archaeological resource” means an archaeological
artifact, object, or site about which it can be clearly demonstrated that, without merely
adding to the current body of knowledge, there is a high probability that it meets any of
the following criteria:  

` Contains information needed to answer important scientific research questions
and that there is a demonstrable public interest in that information

` Has a special and particular quality such as being the oldest of its type or the
best available example of its type

` Is directly associated with a scientifically recognized important prehistoric or
historic event or person.

8.1.2.2  California Register of Historical Resources.

In accordance with PRC 21084.1, a project that may cause a substantial adverse
change in the significance of a historical resource is a project that may have a
significant effect on the environment.  It further states:  “For purposes of this section, an
historical resource is a resource listed in, or determined to be eligible for listing in, the
California Register of Historical Resources.”  PRC 5024.1 sets forth the criteria for
eligibility.  A resource may be listed in the California Register if it meets any of the
following criteria:

` Is associated with events that have made a significant contribution to the broad
patterns of California’s history and cultural heritage.

` Is associated with the lives of persons important in our past.
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` Embodies the distinctive characteristics of a type, period, region, or method of
construction, represents the work of an important creative individual, or
possesses high artistic values.

` Has yielded, or may be likely to yield, information important in prehistory or
history.

8.1.2.3  Paleontological Resources.

In accordance with PRC 5907.2, the lead agency must identify paleontological
resources within the project area.  In accordance with Appendix G of the State CEQA
Guidelines, potential impacts are determined by whether or not project activities would
directly or indirectly destroy a unique paleontological resource or site or unique geologic
feature.

8.2 ENVIRONMENTAL SETTING

8.2.1 Prehistoric Resources

Since the 1930s, archaeologists have divided the prehistory of the lower Sacramento
Valley and the San Francisco Bay Area into three broad cultural periods known as the
Late, Middle, and Early horizons.  These include subdivisions that vary regionally and
locally.  The oldest sites in the vicinity of the Project Site are found in the San Francisco
Bay area and the Sacramento Delta, where sites representing the West Berkeley and
Windmiller cultures date from about 3000-1000 years Before Christ (B.C.).  Hunting,
fishing, and collecting were practiced.  Near the bay, economic activities focused on
shellfish collection.  The beginning of the Middle Horizon is believed to mark the arrival
of peoples who spoke a different language, known as Peruvian.  Middle Horizon sites
are characterized by changes in artifacts, notably by an abundance of objects made
from bone.  By the beginning of the Late Horizon (about Anno Domini [A.D.] 300-500),
settlement of central California by the Peruvian-speaking peoples was probably
complete.  Late Horizon sites are characterized by the presence of elaborate shell
beads and ornaments (Elsasser, 1978).

The Project Site is within the ethnographic territory of the Peruvian-speaking Southern
Patwin people who occupied the region west of the Sacramento River from San Pablo
and Suisun bays to north of Knight’s Landing.  There were major settlements along the
river and its tributaries and near the rich resources of marsh environments associated
with the bays (McCarthy, 1987).  Occupation of the plains away from the river was
seasonal.  The Patwin hunted, fished, and collected plant foods; a primary staple was
the acorn (Johnson, 1978).
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The Patwin were organized into autonomous tribelets; each tribelet consisted of one
primary village with several satellites.  Each village had a chief who was responsible for
economic and ceremonial functions (Johnson, 1978).

Missionization had a disastrous effect on the Southern Patwin.  Neophytes were taken
to Mission Delores, Mission San Jose, and Mission Sonoma.  Introduced diseases
decimated the population.  Subsequent settlement by Mexicans and Americans
resulted in displacement of the remaining Patwin from their traditional lands (Johnson,
1978).

The results of the records search by the Information Center revealed that no prehistoric,
historic, or Native American sites have been recorded within the Project Site.  Although
Information Center maps identify most of the area as unsurveyed, the Southampton
Tourtelot Property General Plan Land Use Amendment and Rezoning Final
Environmental Impact Report (EIP Associates, 1989) indicates that an archaeological
assessment was undertaken in support of that document and that no archaeological
sites were identified within the Project Site.  However, that study was conducted more
than 10 years ago and required reevaluation using more current, professional
archaeological standards and guidance.  Based on this, an archaeological survey of the
project area was determined to be necessary.  In August 1999, Basin Research
Associates (Busby, 1999) fulfilled this requirement under the direction of USACE
Regulatory.  No cultural resources were observed during the field survey. 

8.2.2 Historic Resources

The Project Site was part of the Suisun Rancho, consisting of 17,755 acres granted in
1842 by the Mexican government to Francisco Solano, a Patwin chief (Avina, 1976).  In
1844, Solano, who was one of General Mariano Vallejo Guadalupe’s lieutenants, sold
his land to General Vallejo, who already had extensive holdings in the region
(McCarthy, 1987).  In 1846, Lieutenant Robert Semple, a young dentist from Kentucky,
escorted General Vallejo to Sutter’s Fort, following the capture of Sonoma from the
Mexicans during the Bear Flag Revolt.  Vallejo later deeded a half-interest in a large
tract north of the Carquinez Straits to Semple, who planned to found a town there and 
name it for Vallejo’s wife, Francisca Benicia Carillo de Vallejo.  As the name San
Francisco was taken by the former Yerba Buena the following year, Semple named his
town Benicia.  Semple then convinced Thomas O. Larkin, a prominent settler from
Monterey, to acquire Vallejo’s half-interest in the town site.  In June 1847, the two
partners entered into an agreement and laid out the new town.

Semple and Larkin commissioned Jasper O’Farrell to survey the land for the new town. 
O’Farrell and an assistant, Warner, completed the survey in July 1847.  Compared to
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San Francisco, Benicia was situated on a flatter, more accessible site; it was also closer
to the fertile farmlands, such as Napa and Sonoma valleys, to the interior.  Plans for the
town were based on a classic American method of grid planning used throughout
California in the 1840s (Bruegmann, 1980).  The plan called for an area of 16 lots,
which would extend 600 feet on either side and be bounded by streets 80 feet wide. 
The lots were joined by a road 60 feet wide and alleys on the interior; the lots were
numbered, with the even-numbered lots belonging to Larkin and the odd-numbered lots
to Semple.  Additionally, the partners agreed to designate a central and four corner
plots, such as Pacific Park, for educational purposes, as well as for gardens,
promenades, and public buildings (Bruegmann, 1980).

The first settlers arrived in Benicia in June 1847; they included Semple, William I. Tustin
and family, and S.C. Gray.  While Larkin was an investor in the town, he never resided
there.  Construction of the first houses began by June 12, 1847.  By November 1847,
approximately 15 structures, including adobe and frame houses, a wharf, a tavern, and
a hotel, had been completed.  Captain E.H. von Pfister, who arrived in the town in 1847,
erected an adobe store in the town.  Portions of this building, situated in the alley
between present-day C and D streets, are still extant.  By the end of the year, there
were enough settlers to establish a local government.  As a result, a local magistrate,
Stephen Cooper, was appointed by Colonel Richard B. Mason (Bruegmann, 1980).

In January 1848, Charles Bennett, an employee of Sutter’s Mill, announced the
discovery of gold at Coloma.  With the announcement, nearly all able-bodied men left
the town in search of gold; only about a dozen families remained in Benicia.  Semple
hoped that the discovery and subsequent gold rush would make the town prosper and
grow.  Semple continued to correspond with Larkin, who was living in San Francisco,
and urged him to promote the town of Benicia.  In December 1848, Larkin, however,
was occupied with business in San Francisco.  At this time, Larkin and Semple added a
partner, Bethuel Phelps, to the Benicia development team (Breugmann, 1980).  

In early 1849, shortly after the annexation of California, the Army and Navy began
searching for a location for a Pacific Coast military installation.  Commander Thomas
Jones of the Navy first surveyed the site, and recognized the advantages of the location
for an ordnance depot.  General Persifer Smith, commander of the Army’s Pacific
Division, surveyed the site the following week.  At Smith’s suggestion, Larkin and
Semple deeded over a large tract of land encompassing approximately 345 acres on
the east side of the town to the military (Breugmann, 1980).  

In August 1849, Semple was elected as a delegate to the state’s constitutional
convention.  Due to poor health, however, Semple returned to Benicia, where he died in
1854.  On March 27, 1850, Benicia and Monterey became the first cities in California to
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be incorporated.  Benicia was also named as the Solano County seat (Breugmann,
1980).  

In June 1850, the Pacific Mail and Steamship Company erected shops and wharves in
Benicia, making the town the first large industrial works of California.  In 1869, the
company relocated to San Francisco.  During winter 1849-1850, Benicia was
temporarily revived by a stimulation of business brought on by traveling miners. 
Hundreds of tents were pitched, while saloons and gambling halls flourished.  By
November 1850, the town had grown to over 100 houses; a hospital, hotel, and church
has also been constructed.  The first Masonic Temple in California was constructed in
Benicia in 1850; this structure also served as the county office building until the State
Capitol building was constructed in 1853 (Breugmann, 1980).  In February 1853, after a
long battle with the town of Vallejo, Benicia was named the permanent capital.  

Between 1860 and 1880, the town of Benicia found itself in a lull.  The population boom
had leveled off, as had the need for construction.  In 1868, Pioneer Tanning Company
and three other tanneries arrived in the town; Kullman, Salz and Company arrived in
1879, making Benicia the center for the tanning industry on the West Coast.  Also in
1879, a link of the transcontinental railroad was established in Benicia.  The Benicia
Agricultural Works began manufacturing farm equipment, such as plows, in 1881. 
Other agriculture-related industries, including canneries, fish-packing and flour-
processing plants, and wineries, were founded in the town (Bruegmann, 1980).  

Historic maps suggest that the region north of the town, including the Project Site, was
used for agriculture during the late nineteenth century.  In 1905, the Lake Herman Dam
was constructed, resulting in the creation of Lake Herman.

In 1944, the Army leased a 200-acre piece of undeveloped ranchland known as the
Tourtelot Property, which was situated next to the Former Benicia Arsenal and,
between 1945 and 1947, began developing the property for a number of different
activities in both the North Valley and South Valley.  The parcel was used for explosives
holding, artillery testing, and ammunition demolition (Jacobs Engineering, 1999).  By
1958, more than 2,700 acres of land had been acquired by the Army, and the facility
was known as the Benicia Arsenal.  In 1962, DOD declared the entire Benicia Arsenal
excess; during the late 1960s, portions of the arsenal were developed.  Developers
acquired portions of the Tourtelot Property in 1971; the remaining 110 acres were
acquired for development as part of the Southampton residential development in 1981.

Results of the records search by the Information Center revealed no recorded historic
buildings or historic archaeological sites within the Project Site.  All of the features from
the 1944 depot have been destroyed.  Previous surveys north and west of the Project
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Site have identified both standing structures and historic archaeological sites.  These
resources, which are outside the Project Site, are related to late-nineteenth century
agricultural activity and early twentieth century dam construction.  A historic ranch
complex was identified southeast of Lake Herman in the vicinity of the Project Site in
1983, but the structures had apparently been destroyed by 1991 (Rice, 1992).  The
August 1999 field survey conducted by Basin Research Associates (Busby, 1999)
confirmed that no historic resources are within the Project Site.

8.2.3 Paleontological Resources

The geology of the Benicia region is characterized by sedimentary rocks of the Great
Valley Sequence (see Section 9.2.1).  The older formations of this sequence consist of
sandstone rich in volcanic rock; the younger formations are of sandstones rich in
feldspar and quartz.  Fossils and sedimentary features found within the sequence
represent deep ocean remnants on the west side of the ancestral Great Valley, while
the east side consists of deltaic and shallow ocean water deposits.  

Generally, the Benicia region does not display an abundance of fossil remains;
however, judging by iron-rich soils and the few fossil remains of plants (trees, shrubs,
and vines) that have been found in the old gravel beds of rivers that fed the sea, the
climate was, at one time, subtropical.  Scattered, tertiary fossil finds from the region
(aside from the plant fossils) include a few remnants of teeth and bones of large
animals, browsers, and grazers.  These include the fossil remains of small horses,
camels, pronghorn antelope, and mastodon (Hill, 1975).

Results of a literature search indicate that no paleontological resources have been
identified within the Project Site.  Due to the low concentration of fossil remains within
the region, there is low potential for fossils to occur.

8.3 ENVIRONMENTAL IMPACTS

8.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines indicates that a project may have a
significant effect on cultural resources if it would:

` Disrupt or adversely affect a prehistoric or historic archaeological site or a
property of historic or cultural significance to a community or ethnic or social
group

` Directly or indirectly destroy a unique paleontological resource
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` Cause a substantial adverse change in the significance of a historical or
paleontological resource.

8.3.2 Project Impacts

Impact 8-1:  Long-term Impacts to Cultural or Paleontological Resources
Discovered during Excavation Activities.

This project will have no effect on known cultural or paleontological resources.  A field
survey conducted in accordance with current standards was completed by Basin
Research Associates, and no significant cultural resources were identified within the
Project Site (Busby, 1999).  In addition, there is low potential for significant prehistoric,
historic, Native American, or paleontological resources to occur.  Therefore, impacts to
cultural resources are expected to be less than significant.  However, in the unlikely
event that archaeological remains are found during project activities, the following
mitigation measure would be implemented to ensure impacts to cultural resources
would be less than significant.

Mitigation Measure 8-1:  Cease Work and Consult with the State Historic
Preservation Officer (SHPO).

If previously undetected archaeological remains are found during excavation or other
project activities, the on-site supervisor will stop work in the immediate vicinity and
notify the Project Manager at once.  The site should be stabilized and protected until a
qualified archaeologist can inspect the site and make a recommendation for eligibility. 
If the archaeologist determines that the remains are potentially eligible for inclusion in
the California Register, consultation with the California SHPO will be initiated.  If a site
is determined eligible for inclusion in the California Register, the California SHPO may
require preservation, relocation, recordation, and/or historic research.
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SECTION 9
GEOLOGY AND SOILS

9.1 INTRODUCTION

This section provides detailed information concerning existing topographic, geologic,
and tectonic conditions, and an analysis of the project’s impacts to these conditions. 
Geologic impacts generally result from locating a project within an area subject to
geologic hazards.  Certain geologic conditions can also pose risks to proposed projects. 
The geologic data presented in this section are based on a literature review, site
investigations, and numerous reports that have been prepared for the Project Site and
surrounding area. 

9.1.1 Methodology

The methodology for a geology/soils analysis consists of an evaluation of how the
proposed project would affect the geology and soils in the region, the potential
consequences of any effects, and how the effects can be controlled.  Impacts
associated with implementation of the proposed project could cause impacts to geology
and soils within the Project Site and surrounding area.  A review of regional geologic
maps, aerial photographs, and other relevant documents was performed.  Using this
information, areas that would be susceptible to damage from ground shaking, ground
rupture, or other geologic hazards were identified.  In areas where specific geologic
conditions are unknown, extrapolations were made based on regional geologic
conditions and professional judgment.

9.1.2 Regulatory Setting

Several of the faults and fault zones in northern California are considered active by the
California Division of Mines and Geology (CDMG), and Alquist-Priolo (A-P) Earthquake
Fault Zones have been established for the majority of these faults and fault zones in
accordance with the A-P Earthquake Fault Zoning Act.  A-P zones are areas
established along, and parallel to, the traces of active faults.  The delineation of A-P
zones on topographic maps is the responsibility of the CDMG.  The purpose of the A-P
zones is to prohibit the location of structures on the traces of active faults, thereby
reducing potential damage from fault surface rupture.

The CWA and revisions (40 CFR Parts 122-125 and 33 U.S.C. Sections 1313-62) of
1972 are intended to restore and maintain the chemical, physical, and biological
integrity of the Waters of the United States.  Section 402 of the CWA requires that
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nonpoint source NPDES permits be obtained to control the flow of contaminants to
natural water bodies from surface runoff.  Included in the requirements is preparation of
an SWPPP.  The SWPPP will establish requirements for control and monitoring of
surface water runoff, including the sampling of runoff events and analysis for specific
constituents.

Local regulations provided under the City of Benicia Grading Ordinance (Benicia
Municipal Code, Chapter 15.04) address the need for soil erosion control.  The
regulations require that a grading plan, including drawings, be submitted to the City of
Benicia Public Works Department for approval prior to the start of grading operations. 
The grading operations are then required to be supervised by the Project Geotechnical
Engineer who must be a California-registered civil engineer.  A final soils report,
“as-built” drawings, and a certification of compliance with the grading plan must be
submitted at the completion of the grading work.

9.2 ENVIRONMENTAL SETTING

9.2.1 Regional Setting

9.2.1.1  Regional Topographic Setting.

The Project Site and surrounding area lie within the Coast Ranges Geomorphic
Province.  The Coast Ranges are a series of north- to south-oriented mountains,
extending from the southern limit of the Klamath Mountain block in Oregon to the
northern boundary of Santa Barbara County.  The Sulphur Springs Mountains begin at
Benicia and stretch northwest, forming a ridge that defines the eastern flank of the
Napa Valley.  Lake Herman is situated along the northwest boundary of the Project Site
at the southern terminus of the Sulphur Springs Mountains.  The nearby Carquinez
Strait, south of the Project Site, is a submerged canyon cutting through the Coast
Ranges formed by the ancestral flow of the Sacramento and San Joaquin river
drainages.  Carquinez Strait is a narrow, deep channel cut simultaneously with the uplift
and folding of the Coast Ranges and connects the Sacramento and San Joaquin rivers
with the San Francisco Bay.
  
9.2.1.2  Regional Geologic Setting.

The oldest geologic formation present in the Benicia area is the sedimentary rocks of
the Upper Jurassic to Upper Cretaceous (100-150 million years old) Great Valley
Sequence.  The Great Valley Sequence accumulated in a forearc basin between the
Sierran arc and the Mesozoic subduction zone (Harden, 1998).  Sediments of the Great
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Valley Sequence continued to be deposited in the forearc basin in early Cenozoic time. 
The Great Valley Sequence consists of sandstone, shale, and conglomerate, in a
stratified thickness up to approximately 19,000 feet (U.S. Army Corps of Engineers,
Sacramento District, 1997).  The older, lower formations of the Great Valley Sequence
consist of sandstone rich in volcanic rock fragments that eroded from the volcanoes of
the Jurassic and early Cretaceous Sierran arc.  The younger formations of the Great
Valley Sequence consist of sandstones that are rich in feldspar and quartz.  Fossils and
sedimentary features show the west side of the ancestral Great Valley to consist of
deeper ocean sediments deposited by turbidity currents.  The east side of the ancestral
Great Valley consists of deltaic and shallow ocean water deposits.

9.2.1.3  Regional Tectonic Setting.

Tectonically, the Project Site and surrounding area lie within a seismically active region. 
The area surrounding the Project Site is transected by numerous active, northwest-
trending, right-lateral strike slip faults.  The predominant fault zones within the
surrounding area include the San Andreas, Great Valley, and Hayward fault zones. 
These faults are capable of generating large earthquakes that can produce strong to
violent ground shaking at the Project Site and surrounding area.  There are 24 named
faults within a 50-mile radius of the Project Site.  The Southampton and Concord-Green
Valley faults are the closest to the Project Site and are approximately 1-1/2 miles west
and 2 miles east of the Project Site, respectively (ENGEO, Inc., 1989).  However, the
Project Site does not lie within any specified A-P Earthquake Fault Zones, and ground
rupture due to fault movement is not considered likely.

9.2.2 Site Description

9.2.2.1  Topography.

The Project Site has rolling topography that includes areas referred to as the North
Valley and the South Valley; both are characterized by steep terrain.  The Ridge
separates the two valleys.  Portions of the Ridge have been graded.  The elevation at
the Project Site varies from 75 feet above msl at the bottom of the South Valley to 250
feet above msl in the north region.

9.2.2.2  Geology.

Bedrock in the Project Site area is part of the Panoche Formation within the lower
section of the Cretaceous Great Valley Sequence (Sims et al., 1973).  The bedrock, as
observed in several test pits throughout the Project Site, is weathered and fractured and
consists mostly of claystone with various interbedded deposits of sandstone and
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siltstone.  The sandstone is generally tan to yellowish-brown (Brown and Caldwell,
1998).  Bedding planes within the Project Site area vary, but typically strike northwest
and dip southwest.  

Quaternary alluvium is present in the bottom of the South Valley.  Based on available
information to date, the total thickness of the alluvium is between 1 and 30 feet or more. 
Various amounts of colluvium blanket the slopes of the hills.  The colluvium is generally
a silty or sandy clay ranging in thickness from a few feet to over 12 feet.

According to the General Plan (City of Benicia, 1999a), the only regionally significant
mineral resource in the Benicia area is rock to process for roadbed and crushed rock
for asphalt.  Rock suitable for construction aggregate is expected to be located
throughout the area.  However, the Project Site bedrock is too weathered and fractured
to be useful as an aggregate source (see Section 13, Mineral Resources).

Artificial fill material, engineered as well as stockpiled, is present at the Project Site. 
The engineered fill is associated with both arsenal and post-arsenal activities. 
Approximately 2 to 5 feet of fill have been identified on the North Valley bottom, which
resulted from the arsenal construction activities.  Post-arsenal engineered fill is
associated with placement of a sewer line along the south side of the South Valley,
repair of surficial landslides, previously graded residential lots in Unit D-1, and the
McAllister Drive Land Bridge. 

Well drilling records from the Project Site activities in the North Valley indicate that
depth to bedrock ranges from the ground surface at the Ridge, which was used as a cut
area to provide fill material for construction of the McAllister Drive Land Bridge and for
previous home construction, to greater than 20 feet at locations within the valley
bottom.

9.2.2.3  Tectonics.

There are numerous small faults mapped within the City of Benicia, including four
unnamed faults on or adjacent to the Project Site.  There is no evidence that these four
faults are active or potentially active.  ENGEO, Inc. (1989), dug several exploratory
trenches across these faults to make observations concerning bedrock faulting.  This
assessment noted that none of the identified faulting appeared to be recent, at least not
in the period of time that it would take for the overlying soil to develop.  The two key
observations were that within the soil there were no slickensides formed (resulting from
sheared soil faces), and there was no observable displacement within the uppermost
soils on top of the obviously displaced bedrock.  Therefore, it appears that this soil has
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formed on top of the previous displacement along the fault and that no additional
displacement (i.e., earth movement) has occurred while this soil was developing.

9.2.2.4  Soils.

The U.S. Department of Agriculture, Soil Conservation Service (1977), shows that the
Project Site contains Altamont, Dibble-Los Osos, and Omni series soils.  The
Dibble-Los Osos soil complex covers most of the Project Site, occurring from the north
side of the South Valley to the north end of the site.  Altamont series soils are mapped
from near the bottom of the South Valley to the south end of the Project Site, including
the area previously graded for home sites and in the east end of the of the Project Site. 
Omni soils are mapped as occurring only in the bottom of the South Valley, along the
extent of the wetland area.  A brief summary of the important features of each of these
soils is provided below.

• Soils in the Dibble-Los Osos complex (soil identifiers:  DbE, DlE, and DlF2) were
formed on sandstones of the Great Valley Sequence and are considered to be
well-drained.  These soils generally have textures characterized as loams to clay
loams and can be found on slopes ranging from 9 percent to 50 percent. 
Normally these soils are considered to have a medium runoff rate (hydrologic
group C) and present a moderate erosion hazard.  However, on steeper slopes
(greater than 30 percent) these soils have a rapid runoff rate and present a high
erosion hazard.

• Soils in the Altamont series (soil identifier:  AcE) are moderately deep and
formed in materials weathered from siltstone.  These soils are classified as a
clay; have a surface layer of dark, grayish-brown clay to heavy clay; and a
subsurface layer of light, olive-brown, silty clay loam.  They are found on
surfaces with slopes ranging from 9 percent to 30 percent.  Because their
permeability is low and the slopes are moderate, the runoff rate is medium
(hydrologic group D) and they present a moderate erosion hazard.

• Soils in the Omni series (soil identifier:  Om) are formed on Quaternary alluvial
deposits in valley bottoms with very shallow surface slopes (0 percent to
2 percent).  They are classified as a clay loam texture, exhibit poor drainage and, 
because of the commonly shallow water table, they tend to be alkaline.  Primarily
because of the surface slopes they have slow runoff and present only a slight
soil erosion hazard.  These soils have poor suitability as a source for topsoil.  
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There are no unique soil types present on the Project Site; therefore, disturbance of
unique soil types is not a concern for this project (U.S. Department of Agriculture, Soil
Conservation Service, 1977).

The soils encountered in borings and test pits during a 1989/1990 preliminary soils
investigation on the Project Site were found to consist mostly of brown to dark brown
silty and sandy clays.  Engineering analyses of these soils indicated that they possess a
high expansion potential.  Depth of soil development varies from hillside locations
where it is only a few feet thick, to major swales where it can be greater than 20 feet
thick (ENGEO, Inc., 1990a). 

9.2.3 Geologic Hazards

The General Plan shows ground shaking and landslides as geologic hazards in the
Project Site.  These and other potential geologic hazards are described below.

9.2.3.1  Soil Erosion.

The Dibble-Los Osos soil complex has a slight to high erosion hazard, the erosion
hazard increasing with increasing slope.  The Altamont series, which is mapped as
occurring on 9 percent to 30 percent slopes within the Project Site, has a moderate
erosion hazard.  The erosion hazard of the Omni soil series is slight.

9.2.3.2  Unstable Geologic Units.

Instability of a geologic unit can occur when the unit is undercut by grading or natural
processes.  When slopes are undercut, geologic units can erode, deform plastically, or
creep; or they can fail at a rapid rate, sliding or slumping.  The proposed cutting of
material has the potential to cause the underlying Great Valley Sequence geologic unit
to become unstable and slide or slump into the North Valley and South Valley.

9.2.3.3  Expansive Soil.

The U.S. Department of Agriculture, Soil Conservation Service (1977), described all of
the soils within the Project Site as having a moderate to high shrink-swell (expansion)
potential.  Such expansion tendencies in a soil can cause cracking of roadways,
pipelines, building foundations, and other rigid infrastructure components.
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9.2.3.4  Ground Acceleration and Ground Shaking.

The seismic hazard most likely to cause damage to the Project Site and surrounding
area is ground shaking resulting from a large earthquake generated on either a major
regional or local fault.  Large earthquakes along longer and deeper fault zones (e.g.,
San Andreas) can produce ground accelerations with longer wavelengths and durations
than smaller faults, even though the latter faults may be closer and thus generate
greater peak acceleration values.  The wavelength, amplitude, and duration of seismic
shaking all contribute to the destructive potential of individual earthquakes.

According to the USGS, there is a 90-percent probability that either the San Francisco
Bay Area or the Los Angeles basin will suffer a magnitude 7 or larger earthquake by
2020.  The majority of historic earthquake-related damage in California has been
caused by earthquakes along the San Andreas fault and its major branches. 

Table 9-1 lists the ground acceleration parameters pertaining to known major active
faults that have the potential to cause severe ground shaking over a wide area.  The
maximum ground acceleration that can be expected at the Project Site area under a
maximum credible event is 0.473 g, associated with movement along the Concord-
Green Valley fault (Petersen et al., 1996).  Also shown in Table 9-1 is the expected site
intensity using the Modified-Mercalli Intensity (MMI) Scale.  Under this scale, the
Concord-Green Valley fault (with an MMI of X) has the potential to produce severe
damage.  This intensity on the MMI Scale could result in one or all of the following to
occur:

• Well-built wooden structures could be destroyed
• Masonry and frame structures could be destroyed along with foundations
• Ground surface could be badly cracked
• Railroad rails could be bent
• Landslides could occur along river banks and steep slopes
• Sand and mud could be shifted
• Surface water could be splashed or slop over banks.

9.2.3.5  Fault Rupture.

Fault rupture refers to the physical displacement of surface deposits in direct response
to movement along a fault.  The Project Site does not lie within an A-P Earthquake
Fault Zone, and is not known to be underlain by any active or potentially active faults;
therefore, the potential for damage resulting from fault rupture appears to be very low.
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Table 9-1.  Ground Acceleration of Faults in the Project Area

Name of Fault

Approximate
Distance
(miles)

Maximum
Credible

Magnitude(a)
Peak Site

Acceleration (g)
Project Site

Intensity (MMI)
San Andreas (Peninsula) 30 7.1 0.072 VI
San Andreas (North
Coast)

30 7.6 0.095 VII

San Andreas (1906) 30 7.9 0.111 VII
Hayward (Total Length) 12 7.1 0.201 VIII
Hayward (North) 12 6.9 0.181 VIII
Hayward (South) 19 6.9 0.110 VII
Rodgers Creek 14 7.0 0.169 VIII
San Gregorio 32 7.3 0.075 VII
Calaveras (North of
Calaveras)

11 6.8 0.182 VIII

Calaveras (South of
Calaveras)

43 6.2 0.028 V

Great Valley 3 45 6.8 0.035 V
Great Valley 4 22 6.6 0.080 VII
Great Valley 5 19 6.5 0.090 VII
Great Valley 6 17 6.7 0.115 VII
Great Valley 7 37 6.7 0.045 VI
Concord - Green Valley 2 6.9 0.473 X
Greenville 9 6.9 0.235 IX
Hayward (Southeast
Extension)

39 6.4 0.035 V

Monte Vista - Shannon 40 6.8 0.042 VI
Point Reyes 40 6.8 0.043 VI
West Napa 13 6.5 0.139 VIII
Hunting Creek -
Berryessa

30 6.9 0.064 VI

Maacama (South) 50 6.9 0.033 V
Southampton 1.5 (b) (b) (b)
Notes: (a) Values shown are those for a maximum credible event.

(b) Data unknown.
g = 9.8 meters per second per second
MMI = Modified-Mercalli Intensity

Source:  Petersen et. al., 1996.
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9.2.3.6  Liquefaction.

Liquefaction occurs when earthquake vibrations cause loose, granular silts or sands
that are saturated with groundwater to transform from a solid state into a liquid state. 
This transformation occurs as a result of intense ground shaking from an earthquake,
which increases the pore-water pressure and causes the soil materials to lose their
shear strength (bearing capacity).  Structures on liquefied soils may tilt and sink, while
buried facilities (e.g., utility cables, pipelines) may rise buoyantly.  Geologic conditions
associated with liquefaction, such as the combination of both shallow groundwater and
loose granular soils, are not present at the Project Site.

9.2.3.7  Landslides.

Shallow seated landslides are common throughout the region and are considered to be
a potentially significant geologic hazard.  During a site investigation performed by
ENGEO (1989 and 1989a), several shallow landslides were identified on the Project
Site (Figure 9-1) and are discussed below.

A total of 12 landslides were identified in the South Valley.  The upper portions of four
landslides, which occurred north of Lynch Place and McCall Drive and west of
McAllister Drive (on the south wall of the South Valley) have been repaired.  Two
landslides were repaired during the placement of fill for the McAllister Drive Land Bridge
and are not shown on Figure 9-1.  There is an additional landslide east of McAllister
Drive, also on the south wall of the South Valley.  Six landslides have been identified on
the north wall of the South Valley, all of which are west of McAllister Drive.  The
westernmost landslide is across from Thomas Drive.  The lower portion of the landslide
closest to McAllister Drive has been repaired.  

A total of four landslides were identified in the North Valley, one of which was partially
removed during previous soil cutting for borrow material on the north flank of the Ridge. 
Several landslides were also identified southwest of the Project Site and one landslide
was identified east of the Project Site.

9.3 ENVIRONMENTAL IMPACTS

9.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines indicates that a project may have a
significant effect on geology and soils if it would:
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• Result in substantial soil erosion or the loss of topsoil

• Cause a geologic unit or soil to become unstable as a result of the project and
potentially result in on- or off-site landslide, lateral spreading, subsidence,
liquefaction, or collapse

• Be situated on expansive soil, as defined in Table 18-1-B of the Uniform Building
Code (1997), creating substantial risks to life or property

• Expose people or structures to potential substantial adverse effects, including
the risk of loss, injury, or death involving:  

- Rupture of a known earthquake fault, as delineated on the most recent A-P
Earthquake Fault Zoning Map issued by the state geologist for the area or
based on other substantial evidence of a known fault

- Strong seismic ground shaking

- Seismic-related ground failure, including liquefaction

- Landslides.

9.3.2 Project Impacts

Impact 9-1:  Short-term Increase in Soil Erosion and Sedimentation from
Vegetation Removal, Excavation, Grading, and Various OE Removal/Treatment
Activities.

Approximately 2 million cy of soil will be excavated or otherwise disturbed during OE
removal and general site grading activities.  This volume includes soils removed during 
remediation of the Project Site and soils removed for use as clean fill.  As described in
Section 3, soils removed for site OE remediation will be placed at the bottom of the
North Valley as engineered fill; clean soil will be placed on top to complete the
engineered fill.  Soils with chemical concentrations exceeding the preliminary
remediation goals will be hauled off site for disposal.
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All fill materials will be placed in accordance with the requirements of Chapter 15.28
(Grading and Erosion Control) of the Benicia Municipal Code.  This chapter of the Code
requires that a Soils Engineering Report be prepared to supply data on the strength of
existing soils, to make recommendations on the required design criteria for engineered
fill, and to provide specifications for grading procedures necessary to produce a stable
fill.  This Code also requires a Geological Report to provide a thorough site assessment
and make recommendations for proper treatment of local geologic conditions that might
have an adverse impact on the proposed activities (i.e., filling).  The City of Benicia
must issue a grading permit before grading may begin at the Project Site.  The City of
Benicia has previously approved grading plans for areas of the Project Site that are
planned for future residential use.  Such grading plans will be used to the extent they
remain applicable but will also be supplemented, as required, to cover all remedial
grading activities at the Project Site.  The City has previously received a preliminary
soils exploration report.  Such report will be finalized and submitted, along with a final
geology report, as part of Granite’s application for a grading permit.  After the grading
plans and required reports are approved, the City will issue a grading permit.

The specifications approved with issuance of the Grading Permit will meet the
requirements of the projected residential use of the land.  In addition, a minimum
thickness of 14 feet of clean fill material will cover all soils relocated to the bottom of the
North Valley by remedial action.  The finished surface of the North Valley fill will be
completed with slopes no steeper than 3:1 at its northwest and southeast ends.

Tracking of soil off site by trucks carrying construction debris or contaminated soil is a
concern, particularly during the rainy season.  However, decontamination procedures
that address concerns about contaminated soils being carried off site by truck tires or
under carriages will also help control the general off-site transport of soil or mud.  Each
soil transport truck will be decontaminated or hosed down on a special decontamination
pad designed to collect both the removed soil particles and wash water.  Therefore, the
mud and soil particles attached to transport truck tires and other outside surfaces of
these vehicles will be removed before they leave the Project Site, and the
decontamination liquids and soils will be contained.

The proposed cut-and-fill activities could lead to substantial soil erosion from water and
wind, both during the active operations and after project completion.  If substantial
amounts of soil are eroded from the south portion of the site following grading activities,
it would be deposited in the South Valley, possibly covering the jurisdictional wetland in
the valley floor.  This could be a significant impact.  Implementation of the following
mitigation measures would reduce the impact to less than significant.
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Mitigation Measure 6-1:  Implementation of PM10 Fugitive Dust Emission Control
Measures Recommended by the BAAQMD.  

Refer to Mitigation Measure 6-1 in Section 6, Air Quality.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

Refer to Mitigation Measure 7-1 in Section 7, Biological Resources.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5 in Section 7, Biological Resources.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7 in Section 7, Biological Resources.

Mitigation Measure 9-1:  Obtain NPDES Permit and Implement Permit
Requirements.

The project applicant will employ standard erosion and sediment control measures,
commonly referred to as best management practices (BMPs), at the site.  These BMPs,
including silt fences, sand bagging, and covering of excavations/trenches, will be used
and applied during the excavation of soils.  Nonpermeable plastic sheeting, earthen
berms, and/or sandbags will be placed around soils stockpiled for remediation.  The
measures will prevent contaminated soils from leaving the site during excavations.

Impact 9-2:  Long-term Instability in Geologic Units from Removing Overburden
during Cut-and-Fill Activities.

Removing overburden could cause erosion and plastic deformation that might result in
long-term instability within these geologic units.  General instability within the rocks of
the Coast Ranges of California is well documented (Norris and Webb, 1990).  However,
specific evidence from the Project Site suggests that the only local landslide activity in
the rocks of the Great Valley Sequence is small and shallow-seated (see Section
9.2.3.7).  Nonetheless, the expected project activities include additional assessment of
this possible impact.  The potential for landslides and/or slumping within the geologic
units at the site due to existing instability (or to instability attributed to project activities)
will be evaluated in the geological report (see Impact 9-1).  This report will be part of the
grading permit application and will provide recommendations on proper treatment of
potentially unstable areas.  Therefore, impacts are expected to be less than significant.
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Mitigation Measure.  None required.

Impact 9-3:  Long-term Soil Expansion in Susceptible Clays from Cut-and-Fill
Activities.

As a result of using an engineered fill placement of native expansive soils, placing
crushed gravel on top of this fill material, and reestablishing vegetation on all graded
areas, soil expansion at the ground surface is expected to be lower than the existing
conditions.  Most near-surface soil, which is considered to be expansive soil, will be
placed underneath the fill material.  Therefore, impacts from expansive soils are
considered to be less than significant.

Mitigation Measure.  None required.

Impact 9-4:  Long-term Exacerbation of Impacts from Fault Rupture Due to Cut-
and-Fill Activities.

Cut-and-fill activities could result in the exacerbation of impacts from fault rupture.  A
geologic investigation of the Project Site was performed by ENGEO in 1989.  This
investigation included the evaluation of all potential faults within the area.  No active or
potentially active faults were identified during this investigation (ENGEO, Inc., 1989a). 
Further, the Project Site does not fall within an A-P zone, as designated by the A-P
Earthquake Fault Zoning Act; therefore, ground rupture is unlikely and is considered a
less than significant impact.

Mitigation Measure.  None required.

Impact 9-5:  Long-term Exacerbation of Impacts from Ground Acceleration and
Ground Shaking from Filling and Grading Activities.

Impacts associated with strong seismic ground shaking are possible at this site due to
the locations of regional faults (as discussed in Section 9.2.3).  As noted in the General
Plan (City of Benicia, 1999a), designing for the maximum possible earthquake is not
practical, nor is it economically feasible.  However, the areas underlain by the Great
Valley Sequence, in general, respond well to earthquake shaking and result in lower
intensities than other zones.  The stability of the proposed North Valley fill should be
high due to the nature of the fill location and the geotechnical design of the fill
placement procedures.  Although it will reach thicknesses up to 60 feet vertically, it will
be placed at the apex of the North Valley, draping over and anchored by the western
divide of the valley and buttressed by valley sides to the north and south.  Standard
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geotechnical procedures approved for use on Great Valley Sequence materials will be
employed in placing the fill.  

Should a berm be constructed as part of the proposed project, it will be stabilized using
standard geotechnical design features approved for use in this area.  This will include
maximum lift heights and surface slopes, minimum compaction values, and having the
base of the berm keyed into the underlying, compacted fill material.  Impacts are
expected to be less than significant.

Mitigation Measure.  None required. 

Impact 9-6:  Long-term Exacerbation of Impacts from Liquefaction Due to
Earthquakes from Cut-and-Fill Activities.

Geologic conditions associated with liquefaction, such as shallow groundwater and
loosely compacted, cohesionless soils, are not currently present in the areas of the
Project Site where substantial filling will occur.  In order to control the groundwater in
the North Valley, subdrains will be installed at approximately existing valley floor grades
before subsequent filling activities.  The purpose of the drains will be to remove water
from the North Valley, thereby maintaining the stability of the compacted fill soils in this
area during ground shaking from an earthquake.  Therefore, less than significant
impacts are expected as a result of liquefaction.

Mitigation Measure.  None required.

Impact 9-7:  Short-term Instability and Increase in Potential for Landslides from
Excavation, Grading, and BIP.

Previous landslides identified in this area are described as shallow-seated.  Landslides
on the Project Site could result from two distinct activities:

• Detonation of any recovered ordnance on unstable slopes, if significant in size

• Removal of surface soils down to bedrock in areas believed to potentially contain
OE during the final phase of OE remediation.

Based on the topographic configuration of the Project Site, no increase in landslide
potential due to project-related activities is expected off site.  The Project Site consists
of two parallel valleys, with the perimeter of the site at or near the drainage divides for
each of these valleys.  Therefore, activities within the valleys are unlikely to trigger
landslides that would occur outside of the site boundary.  Impacts from landslides
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resulting from ground shaking associated with earthquakes or detonations could be
significant.  

Implementation of the following mitigation measure would reduce impacts from
landslides within the Project Site to less than significant.

Mitigation Measure 9-2:  Implement Engineering Controls during Grading
Activities.

The project applicant will implement engineering control measures during grading
activities to minimize the potential for landslides or soil instability.  Control measures will
be taken to ensure that the demolition of any ordnance recovered during the clearance
action is performed in a specified “demolition area” situated away from any areas that
may exhibit potential landslide characteristics.  If it is necessary for ordnance to be
blown in place, small, shallow-seated landslides, similar to those previously mapped at
the Project Site, may occur.  These features will be graded and the soils compacted as
specified in the final grading plan.

Excavations exceeding 4 feet in depth resulting from existing shallow-seated landslides,
and areas with the potential to generate landslides, will be removed in areas to be
graded.  After soils have been removed, any areas of deep-seated instability (i.e., in
bedrock) should be easily identifiable.  If such areas of instability in underlying bedrock
are encountered, alternative mitigation measures provided in the grading plan, such as
a buttressing fill, will be implemented.

Any South Valley point clearance excavations will be made under the observation of the
Project Geologist.  If signs of instability are seen, appropriate protection measures will
be taken to reduce the potential for slope failure.  Additionally, if more than 5 vertical
feet of soil are removed in any one cut, the cut will be temporarily shored or will be
appropriately sloped to support the soil.  After the clearance is completed, replacement
fill will be placed into the excavation and compacted according to specifications. 

Impact 9-8:  Long-term Loss of Topsoil from Grading Activities.

Grading activities will result in the removal of a large quantity of the existing topsoil from
the Ridge as well as causing losses within the South Valley side slopes.  An equally
large quantity of topsoil will be lost in the bottom and side slopes of the North Valley
because it will be buried beneath the fill materials placed in this valley.  The combined
loss of this topsoil is considered to be a significant impact.  Implementation of the
following mitigation measure would reduce the impact to less than significant.
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Mitigation Measure 9-3:  Reestablish Topsoil through Revegetation of the Site.

The project applicant will reestablish vegetation and topsoil on the site after the
remediation activities are completed.  Although the remaining surfaces will consist of
weathered or unweathered bedrock, this material is generally very soft and highly
friable.  It has proved to be extremely conducive to the reestablishment of vegetation on
other surfaces previously excavated and allowed to re-seed naturally.  The proposed
project will call for revegetation with the assistance of hydro-seeding techniques after
grading activities have been completed.  The highly friable nature of the sedimentary
bedrock is expected to provide good opportunity for the reestablishment of vegetation
from hydro-seeding without the application of imported topsoil.  Hydro-seeding will
provide bare rock subsurface protection by applying binding materials, as well as the
seeds and soil amendments essential for successful plant germination.  Reestablished
vegetation will then provide the key element for developing new topsoil, over time,
within the site boundaries.

If vegetation is not successfully established using hydro-seeding techniques within
2 years of the time of application, the importation of topsoil or other mitigation measures
will have to be considered.  This option could require removal of topsoil from another
area, which would increase truck traffic from the source of the topsoil to the Project
Site.
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SECTION 10
HAZARDS AND HAZARDOUS MATERIALS

10.1 INTRODUCTION

This section addresses project impacts to workers, the public, and property related to
hazards and hazardous materials that are present or that may result through
remediation of the Project Site.  Utilization of hazardous materials, as defined by the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
42 U.S.C. Sections 9601-9675, is also addressed, as well as health and safety issues
related to remediation and disposal of OE and contaminated soil.  

10.1.1 Methodology

The methodology for the hazards and hazardous materials analysis involves evaluation
of the potential hazards from both OE removal activities and contaminated soil
remediation activities, including handling, transporting, and disposing of hazardous
waste.  Each activity was analyzed in detail and compared against the threshold criteria
for hazards relating to OE removal or contaminated soil removal, as appropriate (see
Sections 10.3.1 and 10.3.2).  At completion of the post-remediation human health and
ecological risk assessments, the final remediation goals and background levels for the
site will be established.  The analysis addresses hazards that may affect on-site
workers and the general public and assesses whether those hazards pose a long- or
short-term impact.  Project activities were evaluated to identify activities that could pose
a significant threat to the health and safety of persons on site and to the general public. 

10.1.2 Regulatory Setting

In 1998, USACE began investigation of the Project Site as part of a study to
characterize the Former Benicia Arsenal for OE.  USACE and the City of Benicia
entered into an MOA for the expedited remediation of the Project Site.  The MOA was
established under the Support for Others Program, a USACE program designed to
assist local agencies with technical oversight and expertise.

In June 1999, DTSC issued the Order for the Project Site, as authorized in Section
25358.3(a) of the California Health and Safety Code, providing the framework for the
remediation of the property.

The Solid Waste Disposal Act (SWDA), 42 U.S.C. Section 6901-6992, as amended by
the RCRA, applies to treatment and disposal of OE and contaminated soils. 
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Transportation of hazardous materials is regulated by the federal DOT under the
Hazardous Materials Transportation Act, 49 CFR Parts 107 and 171-197.

Applicable safety and health regulations include 29 CFR Part 1910, Occupational
Safety and Health Standards, and 8 CCR Section 5192(b), Hazardous Waste
Operations and Emergency Response.  Applicable plans include the City of Benicia
Emergency Response Plan.

As stated in DTSC’s Order, Sections 58009 and 58010 of the Health and Safety Code
authorize the DTSC to commence and maintain all proper and necessary actions and
proceedings to abate public nuisances related to matters within its jurisdiction that are
dangerous to public health and safety.  The Order determined that removal and RA are
necessary at the Project Site because there may be an imminent or substantial
endangerment to the public health or welfare and the environment, and that the actual
and/or threatened release of hazardous substances at or from the Project Site
constitute a public nuisance as defined in California Civil Code Sections 3479 and
3480.  To protect public health and safety, the Order requires that Granite and USACE
conduct a removal and RA of the Project Site following 17 specified response activities,
which includes performing all work under the Order consistent with and based on
CERCLA, 42 U.S.C. Section 9601 et seq., as amended by the Superfund Amendments
and Reauthorization Act (SARA) and promulgated by the NCP, 40 CFR Part 300, the
Health and Safety Code Section 25300 et seq., state laws and regulations, and other
current and applicable U.S. EPA and DTSC guidance and standards. 

10.2 ENVIRONMENTAL SETTING

The environmental setting for hazards and hazardous materials includes areas within
the Project Site that contain OE and/or soil contaminants resulting from the former use
of the property.  The history of the Project Site is described in Section 2.2.  All areas
within the Project Site are assumed to have OE-related concerns.  Areas of soil
contamination may include the TNT Strips, the Flare Site, Demolition Site #3, and
associated areas, and Stockpiles #1, #2, and #3.  Other areas may be added if soils
with concentrations of substances exceeding preliminary remediation goals (PRGs) are
found.  These locations are described in detail in Sections 2.4 and 2.7.  Currently, there
are no activities on the Project Site that involve the use of hazardous materials. 

The following contaminants were identified as being associated or potentially
associated with past activities at the Project Site:  explosives, PAHs, total extractable
petroleum hydrocarbons (TEPHs) (quantified against a diesel, motor, and kerosene
standard), VOCs, metals, phosphorus, nitrate and nitrite, dioxins and furans,
perchlorate, organochlorine pesticides, chloropicrin, hydrazine, and polychlorinated
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biphenyls (PCBs).  Previous OE activities and the results of OE clearances and
investigations are described in Section 2.3.  Activities at the Project Site that may have
resulted in impacts to soil and groundwater are discussed in Section 2.4.  Previous non-
OE investigations are described in Section 2.6, while non-OE investigation results are
discussed in detail in Section 2.7 and summarized below.  

Investigations in the TNT Strips area detected explosive compounds, as well as other
COCs such as TNT breakdown products (i.e., unknown hydrocarbons) and
dioxins/furans.  In the Flare Site, five metals associated with former DOD-related
activities that exceeded PRGs were detected.  These included antimony, barium,
copper, lead, and zinc.  Dioxins/furans were also detected in the Flare Site.  In
Demolition Site #3, the only COC related to former DOD activities that exceeded the
PRGs was mercury.  In Stockpiles #1, #2, and #3, PAHs (benzo[a]pyrene and
dibenz[a,h]anthracene) were detected.  These areas will be remediated because
chemicals are present at concentrations above human health or ecological screening
criteria (non-metals), or because there is evidence of DOD impact (metals).  These
areas are being remediated to soil remediation goals (Table 10-1).  
 
Seven areas of interest within the Project Site boundary lack full definition with regard to
the extent of the COCs.  These areas include the extent of non-point source petroleum
hydrocarbon impact to soil in the North Valley, the assessment of the disturbed area on
the northeast end of the Ridge, an area of the McAllister Drive Land Bridge, the area
downgradient from the Dynamite Burn Site, an assessment of the extent of
contaminated soils at Demolition Site #3 and the Flare Site, and further investigation of
Demolition Site #1 for the presence of contaminated soils.  Additional investigations to
define the extent of COCs at these locations are planned after the OE point clearance
has been completed on the Project Site. 

TNT was detected in soil samples at concentrations ranging from 738 mg/kg to
380,000 mg/kg along the axis of the TNT Strips (see Section 2.7).  Approximately
25,000 cy of soils with levels of explosives exceeding the PRGs will be excavated and
taken to an off-site landfill (2,500 cy to a Class I or Class II landfill and 22,500 cy to a
Class II or Class III landfill).  Of the 25,000 cy of soils, approximately 2,500 cy are
proposed for on-site treatment.  These soils will be homogenized on site to reduce TNT
concentrations to less than 10 percent by weight (see Section 3.3.4).  Soils from
Stockpiles #1 and #2 (Ammunition Renovation/Primer Destruction Site) are impacted
with low levels of PAHs (ranging from 0.017 to 0.054 mg/kg) and moderate levels of
petroleum hydrocarbons (up to 1,400 mg/kg).  Soil from Stockpile #3 (Howitzer Test
Facility) is impacted with low levels of PAHs (ranging from 0.033 to 0.11 mg/kg) and
moderate levels of petroleum hydrocarbons (ranging from 79 to 200 mg/kg).
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Table 10-1.  Soil Preliminary Remediation Goals

Metals
Preliminary

Remediation Goals Applicable Site
Antimony 3.6 mg/kg Flare Site
Barium 625 mg/kg Flare Site
Copper 94 mg/kg Flare Site
Lead 273 mg/kg Flare Site
Mercury 0.64 mg/kg Demolition Site #3
Zinc 145 mg/kg Flare Site
Organic Compounds
Dioxins 8 pg/g(a) Flare Site
2,4,6-trinitrotoluene 16 mg/kg(b) (residential) TNT Strips
2,4,6-trinitrotoluene 53 mg/kg(b) (recreational) TNT Strips
2,6-dinitrotoluene non-detect (@ PQL) TNT Strips
PAHs:  benzo(a)pyrene and
dibenz(a,h)anthracene

non-detect (@ PQL) Stockpiles #1, #2,
and #3

Total Petroleum Hydrocarbons 500 mg/kg(c) (residential) Sitewide
Notes: (a) Dioxin concentrations are expressed in terms of 2,3,7,8-TCDD toxicity equivalence (TEQ).

(b) Individual remediation goals for all other explosives detected in soils have not been
developed.

(c) Provided as guidance criteria only.  Cleanup area to be determined based on potential
underground storage tank.

mg/kg = milligrams per kilogram
PAH = polyaromatic hydrocarbon
pg/g = picograms per gram
PQL = Practical Quantitation Limit

Source:  Earth Tech, 2001a.
   

In addition, a UST is suspected to be situated at the Ammunition Renovation/Primer
Destruction Site.  The UST, if present, will be removed, and the need for removal of soil
will be assessed.  Hydrocarbon concentrations range from 220 mg/kg to 630 mg/kg
near the suspected UST.  Approximately 8,000 cy of material in Stockpiles #1, #2, and
#3 will be excavated and transported to an off-site Class II landfill.

Metals and dioxins/furans were detected in soils at the Flare Site.  Based on the
assessment of metals in soil at the Project Site, five metals (antimony [150 mg/kg],
barium [20,000 mg/kg], copper [8,100 mg/kg], lead [7,600 mg/kg], and zinc [2,000
mg/kg]) are present in the soil at concentrations exceeding PRGs.  Dioxins/ furans were
detected at low concentrations (up to 490 pg/g).  Up to 1,500 cy of soils containing
elevated levels of metals and dioxins/furans will be excavated and taken off site to a
Class I Iandfill for disposal.
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The evaluation of soil results at Demolition Site #1 did not identify impacts with respect
to metals, nitrate, or phosphorus.  Further subsurface investigation within Demolition
Site #1 will be conducted during the OE remediation (removal of soil in lifts to bedrock). 
Since no physical evidence (i.e., live ordnance, magnetic anomalies, chemical
contamination) or ordnance-related activities have been found at Demolition Site #2,
the site was eliminated from further investigation.  Native soil at Demolition Site #3 has
been impacted by mercury.  Up to 9,500 cy of soil containing elevated levels of mercury
will be excavated and taken off site to a Class III landfill for disposal.  

Based on past activities, there is a higher likelihood of encountering OE in the vicinity of
Demolition Sites #1 and #3 and the Flare Site situated in the South Valley than in other
portions of the Project Site.  Information on past activities also indicates that OE would
generally be encountered in the near surface (less than 2 feet bgs); the only notable
exception is the demolition sites.  The locations and types of ordnance found on the
Project Site are shown in Figure 2-3.

A Health Risk Assessment was performed to assess potential risks to human health
and the environment associated with chemicals at the Project Site based on current site
conditions.  This assessment was based on data collected during the RI.

Potential human health risks associated with exposure to chemicals detected at the
Project Site were evaluated on a screening-level basis for COCs in soil in each area of
interest, and for COCs in groundwater and surface water in the North Valley and South
Valley.  In this Human Health Screening Assessment, it was assumed that future on-
site residents could be exposed to COCs in soil, groundwater, and/or surface water via
incidental ingestion, skin contact, and/or inhalation of vapors or resuspended
particulates (e.g., dust).  This screening assessment was based on maximum detected
concentrations and readily available regulatory screening criteria (U.S. EPA Region IX
PRGs).  For COCs in soil, the screening excess cancer risks ranged from 2x10-2 to
6x10-7, depending on the area of interest and whether the naturally occurring metal
arsenic was included in the calculation.  The non-cancer hazard index (HI) ranged from
40 to 0.8, depending on the area of interest and whether the naturally occurring
concentrations of iron and manganese were included in the calculation.  The chemicals
that contributed most significantly to the screening risk estimates included explosive
compounds in the TNT Strips, PAHs in Stockpiles #1 and #2 at the Ammunition
Renovation/Primer Destruction Site and Stockpile #3 in the Howitzer Test Facility, and
dioxins and several metals in the Flare Site.  For COCs in groundwater and surface
water in the North Valley or South Valley, the screening excess cancer risks ranged
from 4x10-4 to 2x10-7, and the non-cancer HI ranged from 20 to 0.8.  Potential risks to
ecological receptors were also evaluated on a screening-level basis.  Under current
conditions, the grassland area containing the TNT Strips in the North Valley and the
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wetland and surrounding grassland area containing the Flare Site and Demolition Sites
#1 and #3 in the South Valley are areas of interest at the Project Site that provide
habitats for wildlife.  Concentrations of chemicals in soil were compared to the criteria
for the protection of plants, soil invertebrates, mammals, and birds to identify COCs for
ecological receptors in terrestrial areas of interest.  Concentrations of chemicals in
water and sediment of the wetland were compared to criteria for the protection of
aquatic organisms to identify COCs for water and sediment.  The results of the
assessment identified 1,3-dinitrobenzene, 2,4,6-TNT, and 2,4-dinitrotoluene as COCs
for soil in the TNT Strips; barium, copper, lead, and zinc as COCs for soil at the Flare
Site; and mercury as a COC for soil at Demolition Site #3.  No chemicals were identified
as COCs in surface water of the wetland.  Copper and mercury were identified as
COCs for wetland sediment. 

10.3 ENVIRONMENTAL IMPACTS

10.3.1   Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project would have a significant effect if it would:

• Create a significant hazard to on-site workers, the public, or the environment
through the routine transport, use, or disposal of hazardous materials

• Create a significant hazard to on-site workers, the public, or the environment
through reasonably foreseeable upset and accident conditions involving the
release of hazardous materials into the environment

• Expose on-site workers, the public, or structures to a significant risk of loss,
injury, or death involving wildland fires, including where wildlands are adjacent to
urbanized areas, or where residences are intermixed with wildlands

• Expose on-site workers, the public, or structures to a significant risk of loss,
injury, or death involving detonations of OE.

10.3.2   Project Impacts

Impact 10-1:  Short-term Hazards to the Public from Accidental Detonations.  

During surface investigation and clearance, subsurface investigation of anomalies,
installation of engineering controls, or on-site transport of OE, accidental detonations of
OE could occur.  These accidental detonations may present a hazard to public health
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and safety.  A number of guidelines and procedures have been established to reduce
the likelihood of an accidental detonation (see Section 3.2.6).  These procedures are
intended to protect the general public; strict adherence to these procedures may
preclude an accidental detonation.  Explosives and OE items will be handled only by
qualified UXO personnel.  OE removal activities will be conducted as described in detail
in Section 3, Project Description, and in accordance with the SSHP.  In the event a live
OE item is found, the detailed procedures in Section 3.2.6 will be followed.

During surface preparation activities (vegetation clearance, staking of grid corners, and
surface clearance), all OE will be avoided.  OE personnel will escort vegetation and
survey crews.  The OE escort will visually check the surface and scan the locations
where stakes are to be driven for monuments.  If any surface OE is discovered, the
item will be clearly marked for avoidance.  Staking locations coinciding with anomalies
will be avoided by setting witness stakes 36 inches from the monumented location.  OE
encountered will be reported to the SUXOS and the Project Manager.  The appropriate
disposal method will be determined in coordination with USACE.

During OE removal activities, an MSD will be established that requires the public to
remain at a minimum distance from project activities (see Section 3.2.5).  The MSD will
be based on the range beyond which hazardous fragments from an accidental OE
detonation present an acceptable risk to the public in accordance with CEHNC-ED-CS-
S-98-1.  This acceptable risk has been determined to be one hazardous fragment in a
600-square-foot area (1/600).  In other words, there is approximately a 1-percent
chance that a person 6-feet tall and approximately 1-foot wide, standing in the open at
the 1/600 MSD distance, to be hit by a hazardous fragment in the event of an
accidental detonation.  An MSD of 200 feet will be implemented in areas where OE
removal activities are taking place on the Project Site.  This MSD is based on the most
probable munitions found on site (see Section 3.2.5.1).  If, during the course of the OE
remediation, it is determined that a different MPM is appropriate, all intrusive work will
be stopped, appropriate officials will be notified, and work requiring the use of a revised
MSD will not be restarted until the MSD has been adjusted.  It is not expected that an
MSD greater than 450 feet will be required.  A detailed discussion of the MSD can be
found in Section 3.2.5, and impacts from implementing the MSD are described in
Section 15, Population and Housing.

In order to reduce the risk to the public from an accidental detonation, an appropriate
MSD will be enforced during surface clearance and all subsurface investigation
activities.  The SSO, in coordination with the USACE Safety Specialist, will ensure that
the MSD is implemented.  In addition, all DDESB recommendations and requirements
will be implemented during OE investigation and remediation, as appropriate.  Qualified
UXO personnel will perform the OE removal activities only after the MSD has been



10-8 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

established.  This will decrease the hazards to the general public during accidental
detonation.

Therefore, hazards to the general public from an accidental detonation would be less
than significant because of the safety protocols followed during the remediation activity
and the establishment of the MSD.  However, Mitigation Measure 10-1 could be
implemented to further reduce hazards.

Mitigation Measure 10-1:  Implement a Voluntary Separation Distance (VSD)
based on Maximum Fragmentation Distances. 

A VSD based on maximum fragmentation distances could be implemented (in addition
to the mandatory 200-foot MSD) to further reduce the risk to public health and safety. 
The maximum fragmentation distances for the MPMs are 1,181 feet for a 37mm item
and 1,080 feet for a 60mm item.  In the event an OE item with a greater fragmentation
distance is selected as the MPM during the OE investigation, an appropriate VSD
based on the maximum fragmentation distance of that item would be established.  It is
not expected that a VSD greater than 2,500 feet would be required.  The areas that
would be covered by these MSDs is shown in Figure 10-1.  If a VSD is established, all
persons working, residing, or attending school within it will be notified in accordance
with the provisions of the Minimum Separation Area Notification and Implementation
Plan.  Each person would be given an opportunity to relocate from the area voluntarily. 
Any residents, schools, or businesses that are situated within the VSD choosing to
temporarily withdraw, will be offered the same support services as residents, schools,
and businesses within the 200-foot MSD, as described in Appendix G, Minimum
Separation Area Notification and Implementation Plan.  The project applicant shall
obtain concurrence from the school district to proceed with OE clearance activities
when project activities impose a VSD on the school.

Impact 10-2:  Short-term Hazards to On-site Workers and Private Property from
Accidental Detonations.

During surface investigation and clearance, subsurface investigation of anomalies,
installation of engineering controls, or on-site transport of OE, accidental detonations of
OE could occur.  These accidental detonations may present a hazard to on-site workers
and private property.  A number of guidelines and procedures have been established to
reduce the likelihood that an accidental detonation could occur (see Section 3.2.6). 
These procedures are intended to protect on-site workers and private property; strict
adherence to these procedures may preclude an accidental detonation.  In addition, all
DDESB recommendations and requirements will be implemented during OE
investigation and remediation, as appropriate.  Explosives and OE items will be handled
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only by qualified UXO personnel.  OE removal activities will be conducted as described
in detail in Section 3 and in accordance with the SSHP.  A 200-foot separation distance
will be maintained between on-site OE removal crews working on the Project Site.  In
the event a live OE item is found, the detailed procedures in Section 3.2.6 will be
followed.

During surface preparation activities (vegetation clearance, staking of grid corners, and
surface clearance), all OE will be avoided.  OE personnel will escort vegetation and
survey crews.  The OE escort will visually check the surface and scan the locations
where stakes are to be driven for monuments.  If any surface OE is discovered, the
item will be clearly marked for avoidance.  Staking locations coinciding with anomalies
will be avoided by setting witness stakes 36 inches from the monumented location.  OE
encountered will be reported to the SUXOS and the Project Manager.  The appropriate
disposal method will be determined in coordination with the USACE.

During OE removal activities, an MSD (as described in Impact 10-1) will be established
that requires nonessential on-site workers to remain at a minimum distance from project
activities.  There are, however, potential hazards to the on-site workers and private
property if an accidental detonation should occur.  Should an accidental detonation
occur, the emergency contingency plan in the SSHP will be followed.  Hazards to on-
site workers and private property as a result of an accidental detonation of OE would be
a significant impact.  Implementation of Mitigation Measure 10-2 would reduce hazards
to private property; however, impacts would still be significant.  Therefore, these
impacts are significant and unavoidable.

Mitigation Measure 10-2:  Repair or Replace Property Damaged by Detonation. 

In the unlikely event that there is damage to structures or other private property from a
detonation on the Project Site, no matter what the distance, all damage will be repaired
or replaced in kind by the project applicant as soon as practicable.  Information
regarding damage to property caused by a detonation, if necessary, will be provided by
the point-of-contact designated by the project applicant to address special needs, as
specified in the Minimum Separation Area Notification and Implementation Plan (see
Appendix G).

Impact 10-3:  Short-term Hazards to On-site Workers, the Public, and Property
from OE Detonations Using Engineering Controls.

All OE recovered during OE removal activities will be either disposed of in-place or
removed to an area on the Project Site identified specifically for the demolition of
recovered OE.  The use of engineering controls (see Section 3.2.6.4) during intentional
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BIP detonations will contain the fragments to an acceptable range.  Therefore, the
required MSD will provide more than an adequate margin of safety for any BIP
operations that may be required.  Only minor temporary impacts to the environment in
the form of chemical residue may remain as the result of BIP disposal of recovered OE
items and the use of commercial-grade explosives to conduct disposal activities.  

The appropriate disposal method will be determined in coordination with USACE.  OE
items that are safe to move will be detonated at a central location using a blast
chamber, which will contain all fragments and minimize the noise and air emissions
from the detonation.  If the OE item’s explosive weight is too large to be safely
contained in the blast chamber (see Appendix E), it will be destroyed in a land-
designated demolition pit with USACE-approved engineering controls employed. 
Details on the construction of the land-demolition pit are described in Section 3.2.6.3.
The land demolition pit will be in the North Valley.  Only minor, temporary impacts to the
environment in the form of chemical residue may remain as the result of disposal of
recovered OE items and the use of commercial-grade explosives to conduct disposal
activities in the land-designated demolition pit.  Because engineering controls will be
implemented for disposal of any OE items, on-site workers, people, or structures will not
be exposed to a risk of loss, injury, or death involving detonation of OE, and this impact
will be less than significant.

Mitigation Measure.  None required.

Impact 10-4:  Short-term Hazards to On-site Workers, the Public, and Property
from Wildfires Due to Project Activities. 

During vegetation removal, point clearance, and areawide clearance activities, there is
a remote chance that the activity or an accidental or planned detonation could spark a
wildfire.  However, point and areawide clearance activities include techniques that
would reduce the potential for wildfires to occur.  These methods are described below.  

During vegetation removal activities, vegetation will be cleared to a height of 6 inches or
less.  Tractor-pulled mowing equipment will be used to trim vegetation in areas
accessible by tractor.  Areas not accessible by tractors, including wetlands, will be cut
using hand tools and a hand-held gas-powered weed cutter.  All equipment will have
spark arresters to decrease fire danger due to fieldwork.  Refueling and equipment
repairs will be attended to in a designated, on-site location, reducing the exposure of
flammable substances on the Project Site.  Designated smoking areas will be
established on site.
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Because vegetation will be cut before surface clearance or OE subsurface clearance is
started, and other fire prevention measures will be implemented as discussed, the
exposure of people or structures to a risk of loss, injury, or death involving wildland
fires, including where wildlands are adjacent to urbanized areas, or where residences
are intermixed with wildlands, will be less than significant.

Mitigation Measure.  None required.

Impact 10-5:  Short-term Hazards to On-site Workers or the Public from Exposure
to Contaminated Soil during Transport and Disposal. 

The transport and disposal of contaminated soils has the potential to create a
significant hazard to the public or the environment.  During transportation, there is a
possibility for accidental release of contaminated soils off site.  All contaminated soils
exceeding PRGs described in Section 10.2 will be remediated in accordance with the
procedures described in Section 3.3.4.  Project controls, such as access to the Project
Site, will remain in place until completion of all project activities.

On-site staging areas will be designated, and exclusion zones will be established. 
Access to the exclusion zone will be limited to qualified personnel equipped with proper
personal protective equipment.  Designated entry/exit areas will serve as
decontamination locations.  If soils have accumulated on equipment, cleaning will be
accomplished using high-pressure water or a portable high-pressure steam spray
followed by a soap and water wash and rinse.  Loose material will be removed by
brush.  All cleaning water, soil, and debris will be collected and sampled to determine
proper disposal options.  Detailed site contamination control is provided in the SSHP. 
Current data suggest that concentrations of soil contaminants are not high enough to
present a concern should they become airborne.  Any monitoring requirements for soil
contaminants during excavation of contaminated soil will be specified in the remedial
design document.  Monitoring for PM10 will be conducted during all intentional
detonations and during excavation of contaminated soils at the Flare Site, Demolition
Site #3, the TNT Strips, and other areas containing contaminated soils with chemical
concentrations exceeding PRGs.

Excavated soils will either be loaded directly into transport trucks or transported to the
on-site staging area.  A front-end loader will load transport trucks in the staging area for
off-site disposal.  Stockpiled soils will be placed on an impermeable surface, and
contained by berms using sandbags or other appropriate means to prevent water
erosion of the piles in the event of rain and the subsequent possible spread of soil
contaminants.  Any soils remaining in the staging area at the end of each day will be
covered in order to prevent dust emissions into the environment. 
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In order to minimize potential releases of dust during project activities, it may be
necessary to employ positive dust suppression techniques.  In general, this will require
the use of water to keep exposed soil surfaces wet and to prevent blowing dust.  Water
can be applied using hoses or portable sprayers.  Specific procedures will be
determined based upon the amount of dust being generated, results of air monitoring in
the work area (where performed), and site conditions.  If control measures are found to
be inadequate, the Project Manager will halt on-site operations until appropriate dust
control measures are identified and implemented.

Transport trucks used to move the soils to a suitable landfill will adhere to all applicable
federal DOT regulations (49 CFR) and other transportation requirements/restrictions. 
An estimated 2,125 truckloads of contaminated soil will be removed from the site. 
Trucks will be properly placarded, as applicable, and transport routes will be selected to
minimize transit through residential areas and by schools and other sensitive receptors. 
Therefore, hazards to the public or the environment resulting from exposure to
contaminated soil during transport and disposal would be less than significant.

Mitigation Measure.  None required.

Impact 10-6:  Short-term Hazards to On-site Workers or the Public from the
Release of Soil Contaminants.

On-site workers or the general public may be exposed to contaminated soils at the TNT
Strips, Flare Site, Demolition Site #3, and Stockpiles #1, #2, and #3 during soil
remediation.  On-site workers may be exposed to contaminated soils via incidental
ingestion, dermal contact, and inhalation of resuspended particulates.  Potential
exposure to the general public would be limited to inhalation of resuspended
particulates because access to soils on the Project Site will be restricted.  The risk
assessment concludes that surface water and groundwater are not human health
concerns.  On-site workers would be restricted from entering the work area unless they
were actually engaged in the removal of anomalies or contaminated soils.  Workers
directly involved in the removal activities will be required to wear protective clothing and
follow all on-site procedures described in the SSHP.

Prior to and during remediation of contaminated soils throughout the Project Site, there
will be security to eliminate public access to the contaminated areas.  Signs around the
fence line warning of potential ordnance on the site have been posted to notify the
public of the danger at the Project Site.  Because dust control measures will be
implemented, access to the site will be controlled, and on-site workers will be required
to wear personal protective equipment, the potential for exposure to the soil
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contaminants for on-site workers and the general public during project activities would
be less than significant.

Mitigation Measure.  None required.

Impact 10-7:  Short-term Hazards to the Public from the Presence of OE.

Prior to and during remediation of the Project Site, there will be security to eliminate
public access to the areas potentially containing OE.  Signs around the fence line
warning of potential OE on the site have been posted to notify the public of the danger
at the Project Site.  Because access is controlled, the risk to the public from exposure
to OE will be minimized.  The potential for exposure to OE during project activities
would be less than significant. 

Mitigation Measure.  None required.

Impact 10-8:  Long-term Hazards to the Public from the Release of Soil
Contaminants.

The general public may be exposed to residual chemicals in soil at the site after
remediation.  However, project activities are expected to eliminate or reduce to
acceptable levels the chemicals that could contribute to general public risk.  These
chemicals include explosive compounds in the TNT Strips, PAHs in Stockpiles #1 and
#2 at the Ammunition Renovation/Primer Destruction Site and Stockpile #3 in the
Howitzer Test Facility, and dioxins and several metals in the Flare Site.  Post-
remediation sampling will be performed at each area of concern.  These data will be
evaluated in a post-remediation human health and ecological risk assessment to verify
that potential health risks associated with residual chemicals are at or below acceptable
levels.  These results will be used to determine if any follow-up remediation and
confirmation sampling are required.  This process will be repeated until the final
remediation goals for the site are met.

Because the on-site remediation is expected to reduce the potential health risks to
below acceptable levels, long-term hazards to the public from the release of soil
contaminants will be less than significant.

Mitigation Measure.  None required.
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Impact 10-9:  Long-term Hazards to the Public from the Presence of OE.

The potential exposure to the general public from OE at the Project Site would be via
direct contact with OE.  Direct contact could expose the general public to the hazard of
an accidental detonation.  All soils that could potentially be contaminated with OE will
have been geophysically mapped and anomalies investigated to remove any suspected
OE during the point clearance.  Point clearance activities include excavation and
identification of anomalies, removal of anomalies, and disposal of OE, OE scrap, and
non-OE metallic items.  QC will be performed by the excavation team leader, who will
verify that all anomaly sources have been removed from each grid.  As a QA measure,
geophysical investigation and mapping and OE point clearance activities will be
repeated across the entire Project Site.  Areas within the area of the Project Site that
are planned for residential use will either be on bedrock verified to be free of OE or will
be underlain by OE-free crushed bedrock.  Institutional controls to limit future
excavations and prohibit any residential developments will be placed on some areas of
the Project Site including the streets and other paved areas in the portion of Unit D-1
that is within the boundaries of the Project Site and the currently paved portion of the
McAllister Drive Land Bridge, and open space parcels in the North and South Valleys
(excluding an open space area in the North Valley that is designated for use as a park)
(see Appendix B).  Because the exposure pathway to potential OE by the general public
will be eliminated, long-term hazards to the public from the presence of OE will be less
than significant.

Mitigation Measure.  None required.

Impact 10-10:  Long-term Hazards to the Public from Contact with Groundwater
and Surface Water.

The general public may be exposed to chemicals in groundwater or surface water at the
site after remediation; however, such contact does not present significant health risks. 
Shallow groundwater at the Project Site is not currently used for any purpose, and is not
expected to be used in the foreseeable future due to limited groundwater occurrence
and low formation permeability that does not yield sufficient quantities of water for
drinking or irrigation purposes.  Domestic water will be supplied to the future residential
development from other sources.  Surface water at the Project Site is limited to
intermittent seeps and to the wetland in the South Valley, which is outside the area to
be developed for residential use.  No significant health or ecological risks were
identified by the screening level health risk assessment with regard to potential
exposure to the surface water based on the water quality data collected during the RI. 
Post-remediation human health and ecological risk assessments will be performed. 
The risk assessments will evaluate the post remediation risks, if any, associated with
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surface and groundwater.  If unacceptable risk levels are found, DTSC may required
additional measures.  Long-term water monitoring at the site will be implemented to
confirm the effectiveness of the removal actions at the Project Site.  The RI/FS
indicates that the potential for human contact with shallow groundwater will not occur,
and exposure to surface water will not result in long-term hazards to the public. 
Therefore, hazards to the public from contact with surface water would be less than
significant.

Mitigation Measure.  None required.
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SECTION 11
HYDROLOGY/WATER QUALITY

11.1 INTRODUCTION

The hydrology and water quality analysis considers the impacts of the proposed project
on surface water and groundwater resources.  This analysis evaluates potential impacts
to the Sulphur Springs Creek watershed that contains the Project Site.  This includes
two unnamed tributaries that enter the creek from the west, just upstream from the point
where East Second Street crosses Sulphur Springs Creek.  In addition, the main
channel of Sulphur Springs Creek upstream to Lake Herman and downstream to
Suisun Bay are evaluated.

11.1.1 Methodology

This evaluation of the hydrology and water quality of the Project Site is based on two
primary sources of local information.  The first of these sources is the RI for the Project
Site; the second is the EIR for the closure of the nearby IT Panoche Hazardous Waste
Disposal Facility.

Data and site assessments of the Project Site are available in the Technical
Memorandum for the RI (Earth Tech, 2000c) and the RI/FS (Earth Tech, 2001a).  The
Technical Memorandum reported on groundwater samples collected from two
monitoring wells in the North Valley and one in the South Valley, three wetlands
sediment samples from the South Valley, and two surface water samples from the
South Valley.  The RI/FS provides analytical results for additional groundwater samples
collected from the same 3 wells that had been sampled in December 1999 (and
reported on in the Technical Memorandum) and 13 new wells.  Additional information
was obtained on the proposed remedial actions as presented in maps and drawings.

Data and site assessments of the IT Panoche facility are available in the Draft
Environmental Impact Report for the Closure and Post-Closure Plans, IT Panoche
Facility (California Environmental Protection Agency, Department of Toxic Substances
Control, 1996a).  The IT Panoche EIR provides a detailed discussion of the hydrology
and water quality for this facility, which is situated approximately 2 miles northeast of
the Project Site.
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11.1.2 Regulatory Setting

There are a number of federal, state, and local regulations concerning water resources
and the maintenance of the water quality for both surface water and groundwater.

11.1.2.1 Federal Regulations.

The primary federal agencies responsible for managing and protecting the national
water resources are the U.S. EPA and the USGS.  However, the USGS has no
regulatory enforcement responsibilities -- only information management responsibilities. 
The federal regulations listed below provide for the protection of national water
resources.

CWA and Revisions (40 CFR Parts 122-125 and 33 U.S.C. Sections 1313-62).  The
CWA of 1972 was implemented to help regulate water quality by controlling point
source contributions of pollutants into streams, rivers, and water bodies.  It was
eventually extended to also cover non-point source pollutant loads.  See Section 9.1.2
for a discussion of the CWA.

Safe Drinking Water Act (SDWA) (42 U.S.C. Section 300).  The SDWA of 1974 was
intended to manage the drinking water quality of both municipal and rural water
districts.  The initial water quality standards established in the SDWA covered just 25
contaminants; however, the 1986 amendments expanded the standards to 83
chemicals.  The SDWA regulates drinking tap water and agricultural activities requiring
safe water for crops and livestock. 

RCRA (40 CFR Parts 260-280).  The SWDA included the first federal laws to address
environmentally sound methods for disposal of household, municipal, commercial, and
industrial refuse.  Congress amended this law in 1970 by passing the Resource
Recovery Act and again in 1976 by passing RCRA.  The primary goals of RCRA are to
protect human health and the environment from the potential hazards of waste
disposal; to conserve energy and natural resources; to reduce the amount of waste
generated, including hazardous waste; and to ensure that waste is managed in an
environmentally sound manner.

CERCLA (40 CFR Part 300).  This Act provides the federal government with broad
authority to clean up contaminated sites.  In cases where a hazardous release poses
an "imminent and substantial endangerment" to public health and welfare, the U.S. EPA
can issue an order enforceable by law to take all measures to respond to the site. 
Violations of other rules under CERCLA can result in similar fines.
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11.1.2.2 State Regulations.

The primary state agencies responsible for managing and protecting the state’s water
resources are the Reclamation Board, the Department of Water Resources (DWR), the
State Water Resources Control Board (SWRCB), and DTSC.  The California state
regulations listed below provide the legal justification that allows these agencies to
protect water resources.

Waters (CCR Title 23).  Establishes the jurisdiction, responsibilities, and authorities of
the Reclamation Board, DWR, SWRCB, and the nine affiliated RWQCBs, statewide.  It
incorporates the provisions of the Porter-Cologne Water Quality Control Act requiring
establishment of a basin plan for the protection of surface and groundwater quality. 
The San Francisco Bay RWQCB has jurisdiction over the study area and has prepared
the basin plan that covers the Project Site (Carlin et al., 1995).  The San Francisco Bay
RWQCB administers the use of California’s General Permit for Discharges of Storm
Water Runoff Associated with Construction Activity (NPDES Permit No. CAS000002)
for all projects that involve areas greater than 5 acres.  Inclusion under this “General
Permit” requires preparation of an SWPPP, which must be submitted to the San
Francisco Bay RWQCB for review and approval.  The approved plan must be
implemented, including all stipulations concerning the use of best management
practices and mitigation measures.  The San Francisco Bay RWQCB carries out
enforcement. 

Environmental Health (CCR Title 22, Division 4).  Establishes jurisdiction,
responsibilities, and authorities of DTSC.  This code provides the requirements for
managing current environmental protection and cleanup from hazardous waste
(equivalent to RCRA requirements) and old hazardous materials site evaluation and
cleanup (equivalent to CERCLA requirements).

11.1.2.3 Local Regulations.

The City of Benicia administers the application process for storm water NPDES permits
involving sites of 5 acres or less.  Storm water NPDES permits are required whenever
construction activity or grading efforts are proposed on these smaller areas.  Although
this is a federal regulation, the responsibility for issuing permits and monitoring/
enforcing the requirements imposed by the permit has been delegated to the City of
Benicia in these cases.  For areas larger than 5 acres, the San Francisco Bay RWQCB
maintains jurisdiction (see Section 11.1.2.2).
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In addition, the City of Benicia will require a grading plan (see Section 9.1.2).  Proper
design and implementation of the grading plan will provide effective mitigation of
potential impacts to water quality.

11.2 ENVIRONMENTAL SETTING

The Project Site lies entirely within the Sulphur Springs Creek watershed along the
water course, which drains an upland area of nearly 20 square miles, and has an
elevation difference between outlet and source of approximately 500 feet.  The highest
point along the watershed boundary is Sulphur Springs Mountain at an elevation of 957
feet above msl.

11.2.1   Surface Water

Potential impacts to surface water resources could occur on either transient or
permanent flows and might affect upstream or downstream waters, as well as those at
the Project Site.

11.2.1.1 Streams/Rivers/Reservoirs.  

The Project Site covers an area of approximately 220 acres (about 0.3 square mile)
within the larger Sulphur Springs Creek watershed (Figure 11-1).  It is southeast of
Lake Herman, and it appears that nearly all of the runoff from the Project Site flows into
Sulphur Springs Creek downstream from Lake Herman.  No surface water originating
on the Project Site drains into Lake Herman; therefore, the project activities will have no
impact on the water levels in this lake.  Approximately one-half of the property drains to
a minor, ephemeral stream channel (or swale) that runs west to east near the south
property boundary.  The other half drains to an even smaller swale that originates
entirely within the north half of the Project Site.  Both swales empty into Sulphur Springs
Creek within 2 miles upstream of its outfall into Suisun Bay.  

Because small, first-order tributaries drain this property, it is not likely to have any
impact on waters upstream in Sulphur Springs Creek or the swale along the south
property boundary.  Therefore, discussion of the potentially affected area is limited to
the Project Site itself and the areas downstream from the property in the southern
swale, in Sulphur Springs Creek, and in Suisun Bay.  There are no existing ponds or
reservoirs on the Project Site.  The nearest reservoir is Lake Herman, which provides
storage for raw, potable water used by the City of Benicia.
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11.2.1.2 Wetland Areas.  

Because the Project Site is in an upland area, no tidally influenced marsh wetlands,
which are so abundant elsewhere in the San Francisco Bay area are found on this site. 
The wetlands that have been identified on the Project Site include valley bottom areas
in the North Valley (approximately 0.093 acre) and South Valley (4.65 acres), and
hillside seeps in the South Valley (0.24 acre).  These wetland areas have been mapped
(Wetlands Research Associates, Inc., 1999, 2000a).  Wetlands and the potential impact
to wetlands from proposed project activities are discussed in more detail in Section 7,
Biological Resources.

11.2.1.3 Water Quality and Current Loads.

The surface water quality at the Project Site has been evaluated by collecting multiple
samples over time at two surface water sampling locations within the South Valley
wetlands.  Samples were taken from standing water within the South Valley wetlands;
one location was upstream and the other downstream from the OE investigation areas
in the South Valley.  Sediment samples were also taken from the wetland area at the
downstream surface water sample collection point; and a third point was taken in the
wetlands, midway between the upstream and downstream sampling points.  Analytical
results have shown no detectable levels of COCs in the upstream surface water
samples in either of the two sampling rounds.  Downstream surface water samples also
contained no detectable contaminants in the second of two sampling rounds, while in
the first round, the sample had only a trace concentration of TNT (estimated at
2.2 µg/L).  The upstream and midway sediment samples had no detectable
concentrations of contaminants, while the downstream sediment sample contained
detectable, but minor amounts of TNT (estimated at 1.5 mg/kg) and
benzo(b)fluoranthene (0.094 mg/kg).

Three water samples were also collected from the North Valley wetlands; these results
are discussed under groundwater quality in Section 11.2.2.3.  Although these are
surface water samples as soon as they flow onto the ground surface, they are more
representative of groundwater quality.

Surface water has picked up contaminants from the materials used and stored within
the Project Site boundary.  However, the concentrations of these constituents are small
enough that they do not compromise the water quality of the area.

There are two NPDES permits for point-source discharges in this area; neither applies
to the Project Site.  One permit is for the City of Benicia wastewater treatment plant
(WWTP); the other is for the Valero Energy Corporation (Carlin et al., 1995).  In
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addition to these point sources, there are (as of July 1999) 9 non-point source NPDES
discharge permits for construction sites and 20 non-point source NPDES discharge
permits for industrial facilities, all within the limits of the City of Benicia.  Only 5 of the
29 locations of non-point source permits are clearly within the Project Site area.  The
remaining locations are within watersheds draining directly into either Suisun Bay or the
Carquinez Strait.

11.2.2 Groundwater

Local groundwater can be characterized using the information from existing wells on the
Project Site to describe subsurface lithology and hydrogeologic properties.  Fourteen 
wells have been installed in the North Valley area and three in the South Valley that
provide information on groundwater quality and depth.  Additional information on
groundwater is provided by evaluating the locations where groundwater is discharged to
the surface.  The three North Valley wetland water samples and one South Valley water
sample were evaluated for water quality.  The North Valley surface water was flowing in
December 1999 and April 2000 when samples were collected, but had dried by the
sampling round in August 2000 (Earth Tech, 2001a).

These wells are situated along the primary drainage course in both valleys, and show
groundwater depths to be between 20 feet to 25 feet bgs in the North Valley and 4 feet
to 5 feet bgs in the South Valley.  These data provide the minimum values for
groundwater depth in the two valleys.  Although data are not available for areas outside
the valley bottoms, groundwater depth is likely to increase with distance away from the
drainage course and up the sides of the valleys.  The limited groundwater data show
that the groundwater gradient follows the direction of the topographic (and surface
water flow) gradient.

The aquifer materials underlying the Project Site are of very low permeability, and they
yield water very slowly.  Experience from the RI drilling at the site suggested that
boreholes drilled for the purpose of soil sampling generally did not show the presence
of groundwater because the holes were not left open long enough for the groundwater
to collect.  When water was encountered in boreholes, generally it was present at
depths from 3 feet to 23 feet bgs.  The Conceptual Site Model used in the RI describes
groundwater occurrence as strongly related to topography because tight, dense,
unweathered bedrock at depths of 20 feet to 40 feet bgs acts as a surface upon which
infiltrated water ponds.  The presence of perennial wetlands, particularly in the South
Valley and to a lesser extent in the North Valley, indicates that the groundwater table is
very shallow through the topographic lows.  This further corroborates the fact that
groundwater from the surrounding hillslopes flows down the topographic gradient to
accumulate in the topographic lows (Earth Tech,2001a).
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In order to quantify the permeability of the geologic materials at the Project Site, the RI
field activities included falling head slug tests performed on six wells to estimate the
hydraulic conductivity.  Values for hydraulic conductivity ranged from an average of
0.52 foot per day for the wells in alluvial materials and 0.28 foot per day for wells in the
bedrock (Earth Tech,2001a).  These values suggest moderate conductivity for these
materials.

11.2.2.1 Aquifers and Identified Groundwater Resources.  

The South Valley water table surface slopes to the east-southeast, following the slope
of the valley floor.  The hydraulic gradient calculated from groundwater surface
elevations measured in both May and August 2000 was estimated to be 0.034.  The
North Valley contains a groundwater divide that corresponds to the topographic divide
near the property boundary at the northwest end of the valley.  The water table surface
in the east portion of the North Valley slopes to the east-southeast along the valley
floor, with a hydraulic gradient that ranges between 0.040 and 0.047.  The water table
surface on the northwest end of the valley slopes in the opposite direction, with a
consistent hydraulic gradient of 0.053 (Earth Tech,2001a).

Monitoring wells completed solely in the bedrock at the Project Site were installed only
in the central portion of the North Valley.  Water levels contoured for these wells are
very similar to water levels contoured for the alluvial/interface wells, indicating that the
alluvium and bedrock act as a single water-bearing unit.  Flow occurs from the sides of
the valley toward the center of the valley, and then along the valley axis to the east-
southeast.  Vertical hydraulic gradients within the bedrock were evaluated to be in an
upward direction, with a magnitude of between 0.09 and 0.10.  Because the vertical
upward hydraulic gradient is greater than the lateral hydraulic gradient, the predominant
flow is upward, at least beneath the alluvium in the valley floor.  This suggests that
discharge is occurring into the alluvium from the bedrock.

11.2.2.2 Existing Springs and Wells.  

No water supply wells are currently found on the Project Site.  A number of springs are
found on the sides of the South Valley within the property boundaries.  No definitive
flow data are available for these springs to indicate whether they are intermittently or
perennially flowing.  

11.2.2.3 Groundwater Quality and Current Loads.  

Three rounds of groundwater sampling were performed during the RI field activities; the
first occurred in December 1999, the second in April 2000, and the third in August



Draft Environmental Impact Report 11-9
Tourtelot Remediation, Benicia, California

2000.  Not all wells and seeps were sampled in each round, either because they were
not yet drilled or they were dry.  In general, the following constituents were either not
detected or were present in very low concentrations. 

• Explosives + Nitroglycerin/Pentaerythritol Tetranitrate (PETN) - Estimated
concentrations of TNT and amDNTs detected in the December 1999 North
Valley samples ranged from 0.17 µg/L to 4.9 µg/L.  No explosives, including TNT
and amDNTs, were detected in any of the groundwater samples collected from
the permanent wells during the April 2000 and August 2000 monitoring events.

• PAHs - Several PAH compounds were detected in the groundwater from the
North Valley; measured concentrations were less than 0.38 µg/L.

• TEPHs - Extractable petroleum hydrocarbons (heavier fraction) were detected in
the groundwater samples from several wells in the North Valley, with estimated
concentrations ranging from 34 µg/L to 860 µg/L.

• VOCs - Minor concentrations of VOCs were detected in groundwater samples
from the North Valley, with the most notable values for 2-butanone (6.8 µg/L to
17 µg/L), carbon disulfide (3.7 µg/L), and chloroform (2.9 µg/L).

• SVOCs (Chloropicrin) - No chloropicrin was detected in the samples collected
from North Valley wells in April 2000. 

• Organochlorine Pesticides - No pesticides were detected in any of the well
samples, although one pesticide, p'p'-DDD, was detected in a water sample
collected from a seep located in the North Valley in April 2000 at an estimated
concentration of 0.0077 µg/L.

• Hydrazine - No hydrazine was detected in the groundwater/seep samples
collected from the North Valley. 

• Perchlorate - No perchlorate was detected in the groundwater/seep samples
collected from the North Valley.

• PCBs - PCBs were not detected in any of the groundwater samples.

Because the detected concentrations are all very low, and the RI/FS risk assessment
did not identify groundwater as a complete exposure pathway, no remedial action goals
have been established for groundwater.
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11.3 ENVIRONMENTAL IMPACTS

11.3.1   Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on hydrology and water quality if it would: 

• Substantially increase the rate or amount of surface runoff 

• Substantially increase the potential for flooding on or off site

• Result in substantial erosion or siltation on or off site that could affect
water quality

• Create or contribute runoff water that would provide substantial additional
sources of polluted runoff

• Interfere substantially with groundwater recharge such that there would be a
net deficit in aquifer volume or a lowering of the local groundwater table level.

11.3.2   Project Impacts

Impact 11-1:  Long- and Short-term Increase in Storm Water Runoff from
Vegetation Clearance and Soil Removal.

Vegetation clearance over the entire Project Site and subsequent soil removal over
approximately 115 acres of the site will cause a greater percentage of rainfall to end up
as surface water runoff than would have occurred prior to these activities.  Runoff from
the North Valley will also be affected by decreases in surface slopes caused by the
proposed fill material.  The expected slope reductions will decrease the amount and
rate of surface runoff from the North Valley, and tend to balance out the increases in
runoff due to vegetation loss.  Vegetation and soil removal in the South Valley drainage
area could result in a net, short-term increase in storm water runoff.  Such an increase
in runoff contributes to the potential for flood events, decreased water quality from
larger sediment loads, and increased pollutant discharges.  Long-term impacts will be
similar to short-term impacts from increases in storm water runoff, except that
vegetation growth will increase over time and this will reverse some of the increases in
runoff.  Therefore, short-term impacts from increased storm water runoff could be
significant.  Implementation of the following mitigation measures would reduce the
impact to less than significant.
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Mitigation Measure 6-1:  Implementation of PM10 Fugitive Dust Emission Control
Measures Recommended by the BAAQMD.

Refer to Mitigation Measure 6-1 in Section 6, Air Quality.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

Refer to Mitigation Measure 7-1 in Section 7, Biological Resources.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5 in Section 7, Biological Resources.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7 in Section 7, Biological Resources.

Impact 11-2:  Short-term Increased Potential for Flooding from Increased Storm
Water Runoff Due to Vegetation Clearance and Soil Removal.

Since there is no net increase in storm water runoff expected in the North Valley, there
will be no increased potential for flooding.  An increase in storm water runoff from the
South Valley would result in a short-term increase in the peak discharge from this
watershed and a shortened time for the rise in stream flow to reach peak discharge. 
These conditions are not likely to increase downstream overbank flooding, since the
existing McAllister Drive Land Bridge effectively acts as a storm water control device. 
Therefore, this impact is expected to be less than significant.

Mitigation Measure.  None required.

Impact 11-3:  Short-term Degradation of Water Quality from Sedimentation from
Excavation of OE and Contaminated Soil and Grading.

It is probable that activities associated with point clearance, local excavations for soil
remediation, and grading will result in fugitive dust and sediments that subsequently will
be mobilized through rainfall and runoff.  An increase in the amount of sediment in a
water source decreases the level of water quality.  This is considered to be a significant
impact.  Implementation of the following mitigation measures would reduce the impact
to less than significant.
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Mitigation Measure 6-1:  Implementation of PM10 Fugitive Dust Emission Control
Measures Recommended by the BAAQMD.  

Refer to Mitigation Measure 6-1 in Section 6, Air Quality.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

Refer to Mitigation Measure 7-1 in Section 7, Biological Resources.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5 in Section 7, Biological Resources.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7 in Section 7, Biological Resources.

Impact 11-4:  Short-term Increase in Polluted Runoff from Increased Storm Water
Runoff Due to Vegetation Clearance and Soil Removal.

As increased storm water runoff transports sediments on or off site, potential pollutants
on the site may also be displaced and discharged to another location on or off site. 
Some of the potential pollutants found at the site are a concern for their potential to
cause both acute and chronic health risks.  This is considered to be a significant
impact.  Implementation of the following mitigation measures would reduce the impact
to less than significant.  

Mitigation Measure 6-1:  Implementation of PM10 Fugitive Dust Emission Control
Measures Recommended by the BAAQMD.

Refer to Mitigation Measure 6-1 in Section 6, Air Quality.

Mitigation Measure 7-1:  Implement Erosion and Sediment Control Measures.

Refer to Mitigation Measure 7-1 in Section 7, Biological Resources.

Mitigation Measure 7-5:  Revegetation of Grassland Habitat.

Refer to Mitigation Measure 7-5 in Section 7, Biological Resources.

Mitigation Measure 7-7:  Restore Marsh and Riparian Vegetation.

Refer to Mitigation Measure 7-7 in Section 7, Biological Resources.
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Impact 11-5:  Decreased Availability of Local Groundwater Resources.

Locally, the proposed project will not substantially affect the availability of groundwater
resources.  In addition, because there is no current human use of groundwater
resources in either the North Valley or the South Valley areas, its viability as a local
water supply is not expected to change as a result of this project.  

The North Valley area will have minor changes to its hydrogeology where cut-and-fill
activities occur.  The configuration of the aquifers will be altered by the addition of
substantial amounts of overburden (fill material) in some areas and removal of
overburden (native soil) in other areas.  Subdrains will be installed to ensure the
stability of the new fill material, and elevations and gradients of the water table will
adjust.  However, the presence and quantity of groundwater should not change
appreciably.  The South Valley will not have the same scale of cutting and filling
performed as that planned for the North Valley, but the surface disturbance will occur
from OE and contaminated soil removal activities. 

Mitigation Measure:  None required.

Impact 11-6:  Long-term Degradation of Water Quality following Excavation and
Removal of Contaminated Soils and Sediment. 

In order to ensure the effectiveness of these removal actions, long-term water
monitoring at the site boundaries will be implemented (groundwater, subdrain water,
surface water, and seeps).  Paired groundwater monitoring wells will be installed in
three locations to sample groundwater in the alluvium (shallow sediments) and bedrock
(deeper sediments).  Groundwater will be monitored at both ends of the North Valley
(southeast and northwest) at the property boundaries and southeast of the McAllister
Drive Land Bridge at the outlet of the small tributary swale that enters the South Valley
from the north.  Subdrain water will be sampled at both ends of the North Valley
(southeast and northwest) at the property boundaries.  Surface water will be monitored
at a station northwest of the McAllister Drive Land Bridge.  The existing seeps will be
monitored in the South Valley.  All chemicals previously detected that exceed
upgradient groundwater concentrations in samples taken from the groundwater or
seeps during the RI will be monitored.  Monitoring will be conducted on a quarterly basis
for a period of 1 year and on a semiannual basis for an additional 4 years.  Impacts
would be less than significant.

Mitigation Measure.  None required.
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SECTION 12
LAND USE/PLANNING

12.1 INTRODUCTION

The land use/planning analysis addresses potential impacts of the proposed project on
existing land uses, and land use designations established by the General Plan (City of
Benicia, 1999a), Zoning Ordinance (City of Benicia, 1987), and Land Use Map for the
Project Site and adjacent properties.  

12.1.1 Methodology

Land use involves the designated uses for which specific properties within the City of
Benicia can be utilized by landowners.  For this EIR, land use is defined as the human
use of land resources for various purposes including economic production, natural
resources protection, residential housing, or recreation.  The City of Benicia regulates
land use through applicable land use plans, policies, and zoning.  

Sources used for the land use analysis include aerial photographs, land use maps,
applicable policies and regulations, and land use restrictions.  Data were collected from
the City of Benicia’s Planning Department including the General Plan, Zoning
Ordinances, and land use maps.  A windshield land use survey of the Project Site and
adjacent properties was conducted in May 1999. 

The proposed project was evaluated in terms of state and local laws and regulations
that affect land use in the City of Benicia.  Environmental impacts were determined by
comparing the existing land uses and zoning with potential land use incompatibilities
and encroachment caused from the proposed project.  

12.1.2 Regulatory Setting

The regulatory basis for determining compatible land uses within the City of Benicia is
the General Plan and City of Benicia Zoning Ordinance.  The General Plan describes
the City of Benicia goals and policies for the general nature and direction of
development.  The Zoning Ordinance establishes permitted land uses for specific
properties within the City.  Land uses designated for the Project Site are single-family
residential, general open space, parks, and light industrial.

Land use and zoning designations surrounding the Project Site are single-family
residential, general open space, parks, school, and light industrial.  The Benicia Parks,
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Trails, and Open Space Master Plan discusses the public’s need to access recreational
opportunities within the City of Benicia (City of Benicia, 1997b).  The plan specifically
addresses the preservation of open space and establishment of park areas.

12.2 ENVIRONMENTAL SETTING

12.2.1 Historical Land Uses

The Project Site and surrounding area was used for grazing for much of the City of
Benicia’s history.  The remnants of at least three farm structures remain on the Former
Benicia Arsenal property east of the Project Site.  Between 1944 and 1960, USACE
leased much of the Project Site, including the Tourtelot Property.  A more detailed
history of the Project Site is provided in Section 8, Cultural Resources. 

12.2.2 Existing Land Use

12.2.2.1  Project Site.

The majority of the Project Site remains as undeveloped open space.  Figure 12-1
shows land use designations within the Project Site and surrounding properties. 
Currently, the Project Site is fenced, and access is controlled. 

12.2.2.2  Adjacent Properties.

Residential neighborhoods to the south and west of the Project Site are part of the
Southampton development, and are zoned as single-family residential.  An area south
of Rose Drive has been developed as medium-density residential.  The residential
properties closest to the Project Site include those along Casey Court, Panorama Drive,
McCall Drive, and Kearney Street.

The 577-acre Lake Herman Regional Park is owned by the City of Benicia.  Situated
northwest of the Project Site, it is used for both recreation and as a backup reservoir for
the City of Benicia’s water supply systems (City of Benicia, 1999a).  Park activities
include fishing, hiking, and picnicking.  A trail system connects Lake Herman with
Benicia Community Park, which is west of the Project Site.  The 50-acre park includes
ballfields and playgrounds.  A paved community trail is on City of Benicia land west and
south of the South Valley (City of Benicia, 1997b) (see Figure 17-1).

Light industrial development, including warehousing and commercial businesses, is
east of the Project Site along both sides of Channel Road.  The West Channel Road
area lies approximately 120 feet below the elevation of the Project Site.  This difference
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in elevation acts as a permanent buffer between the two areas.  This buffer zone,
ranging from 80 to 200 feet in width, consists mostly of unusable land with steep slopes
and physically separates West Channel Road from the Project Site. 

The industrial development land is part of the Benicia Industrial Park, the largest in
Solano County and the largest port-orientated industrial park in Northern California. 
The 3,125-acre area supports 500 companies and over 6,000 workers.  Valero Energy
Corporation operates a large refinery to the south of the Project Site.  Two parcels of
land owned by Valero Energy Corporation are adjacent to the Project Site.  A buffer
zone of at least 200 feet is contained within a deed restriction (expires in 2005) on this
property, which limits the uses to agriculture, recreation, and open space or facilities for
administration purposes.  The buffer zone includes property purchased by Exxon, prior
to its sale to Valero Energy Corporation from the Southampton Company, to prevent
encroachment by residential uses (EIP Associates, 1989). 

12.3 ENVIRONMENTAL IMPACTS

12.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on land use/planning if it would:

• Conflict with relevant land use policies such as:  the Benicia General Plan;
Benicia Parks, Trails, and Open Space Master Plan; and Benicia Zoning
Ordinance

• Cause an incompatibility with adjacent land uses

• Cause an incompatibility with planned land uses

• Convert existing or designated land uses.

12.3.2 Project Impacts

Impact 12-1:  Consistency with Relevant Land Use Policies.

The proposed project is considered consistent with the following land use policies:

• Benicia General Plan
• Benicia Parks, Trails, and Open Space Master Plan
• Benicia Zoning Ordinance.
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Land use on the Project Site, which is currently undeveloped open space, would not
change as a result of the proposed project.  In addition, potential risks associated with
OE and contaminated soil on the site preclude the public use of the property as
residential, general open space, parks, and light-industrial areas, as established in the
General Plan.  Project remediation activities would eliminate these hazards and allow
the property to be used as it is designated in the General Plan.  There would be no
additional concerns for public safety that would prevent public use of the property and
the project would meet the General Plan’s established land use designations.  Growth-
inducing impacts that could result from eliminating the risk to public safety are
discussed in Section 20, Growth-Inducing Impacts.

The proposed project is considered consistent with relevant aspects of the Benicia
Parks, Trails, and Open Space Master Plan because the property would continue as
undeveloped open space throughout project activities.  Areas of the Project Site that
have been designated as general open space and park areas would not change. 

The City of Benicia’s General Plan designates some portions of the Project Site as
General Open Space (see Figure 12-1).  The current zoning for these Open Space
parcels, as shown on the Benicia Zoning Map, is single-family residential.  The City
expects to re-zone such parcels as open space so that the zoning is consistent with the
land use designated in the General Plan (Personal Communication, McLaughlin, City of
Benicia, 2001).  The Covenant to Restrict Use of Property (see Appendix B) will restrict
some uses of open space parcels that would otherwise be permitted by the Benicia
Zoning Ordinance, but will not require any activities that would be inconsistent with the
Benicia Zoning Ordinance.  The proposed project is considered consistent with the
Benicia Zoning Ordinance because no activities associated with the project would alter
or be inconsistent with either existing or anticipated zoning designations on the Project
Site.

Therefore, the proposed project would be consistent with all relevant land use policies
and impacts would be less than significant.  

Mitigation Measure.  None required.

Impact 12-2:  Short-term Incompatibility with Adjacent Land Uses.

All project activities associated with remediation of the Project Site, as described in
Section 3, Project Description, would take place within the site boundary.  However,
activities associated with the removal and disposal of OE could present a risk to public
health and safety in residential and recreation areas adjacent to the Project Site.  (See
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Impact 18-3 for a discussion on short-term incompatible use of streets by construction
equipment.)  

Some of these areas would also be subject to short-term daily evacuations.  Project
activities would conflict with typical residential and recreational activities in these areas
and would not be considered compatible.  Impacts to residents and recreationalists
resulting from evacuations are discussed in Section 15, Population/Housing; and
Section 17, Recreation, respectively.  Noise impacts to residents and recreationalists
resulting from OE detonations are discussed in Section 14, Noise.  Impacts to adjacent
land use from the short-term incompatibility of project activities would be significant and
unavoidable.  

Mitigation Measure.  There are no mitigation measures available that would eliminate
the need to evacuate residents and recreationalists from adjacent areas or mitigate
land use incompatibilities.  However, measures that mitigate impacts from the
evacuation are discussed in Section 10, Hazards and Hazardous Materials; Section 14,
Noise; and Section 17, Recreation.  Implementation of the following mitigation
measures would reduce the impact from the evacuation, but it would still remain
significant and unavoidable.

Mitigation Measure 10-2:  Repair or Replace Property Damaged by Detonation. 

Refer to Mitigation Measure 10-2 in Section 10, Hazards and Hazardous Materials, and
referenced in Section 14, Noise.

Mitigation Measure 17-1:  Coordinate with City of Benicia Parks Department
Regarding Enforcement of the MSD of City Parkland.  

Refer to Mitigation Measure 17-1 in Section 17, Recreation.  

Impact 12-3:  Compatibility with Planned Land Uses.

Planned land use in adjacent areas is the same as current land uses and there would
be no long-term impact.  Planned land uses within the Project Site boundary include
general open space and single-family residential.  Project activities would not adversely
affect these planned uses.  The proposed project would remove OE and soil
contamination to a standard acceptable for use as a residential housing development in
all areas currently designated for such use in the General Plan.  Similarly, the Project
Site would be remediated to a standard acceptable for use as open space as
designated by the General Plan.  Institutional controls, such as those outlined in the
Covenants to Restrict Use of Property (see Appendix B), would be required for all areas
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within the North Valley and South Valley that are designated open space (excluding an
open space area in the North Valley that is designated for use as a park).  Impacts to
planned land uses would be less than significant.

Mitigation Measure.  None required.

Impact 12-4:  Conversion of Existing or Designated Land Uses.

The proposed project would not result in the conversion of any existing land uses or
designated uses.  The Project Site is currently open space, and the majority of the site
is designated as general open space and single-family residential.  Project activities
would not require a change in existing land uses or designated uses.  The project is
also consistent with current land use designations, as it removes the potential risk
associated with the presence of OE and contaminated soil.  Impacts to existing or
designated land uses would be less than significant.  

Mitigation Measure.  None required.  
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SECTION 13
MINERAL RESOURCES

13.1 INTRODUCTION

This section includes information concerning existing mineral resources and an analysis
of the proposed project’s impacts to these resources.  Mineral resources impacts
generally result from locating a project within an area that may contain or may have the
potential to contain mineral resources. 

13.1.1 Methodology

The mineral resources impact evaluation in this section is based on review of a mineral
land classification for mineral and aggregate resources that was completed for the San
Francisco-Monterey Bay Area by the California Department of Conservation, Division of
Mines and Geology (DMG) (Davis et al., 1987).  The methodology for a mineral
resources analysis comprises an evaluation of how the proposed project would affect
the mineral resources in the region.

13.1.2 Regulatory Setting

Based on the requirements of the Surface Mining and Reclamation Act (SMARA) of
1975, the state geologist is responsible for preparing an inventory of select mineral
commodities within a defined study region.  Areas are classified as one of the following: 
(1) areas containing little or no mineral deposits; (2) areas containing significant mineral
deposits; and (3) areas containing mineral deposits, the significance of which requires
further evaluation.  The DMG has defined the categories listed above into Mineral
Resource Zones (MRZs).

The DMG has classified urbanizing lands within the North San Francisco Bay
Production-Consumption (P-C) Region according to the presence or absence of
significant sand, gravel, or stone deposits that are considered suitable as sources of
aggregate.  This land classification is presented in the form of MRZs.  The MRZs within
the North San Francisco Bay P-C Region were established on the basis of a sand,
gravel, and stone resources appraisal performed by the DMG, which included the
following actions:  a study of pertinent geologic reports and maps; field investigations
and sampling at outcrops and active and inactive pits and quarries; and analysis of
water-well logs and drill records.  For the mineral land classification for Solano County,
MRZ designations were made throughout the P-C region.  The MRZ designations are
outlined below:
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MRZ-1:  Areas classified as MRZ-1 are those “areas where adequate information
indicates that no significant mineral deposits are present, or where it is judged that little
likelihood exists for their presence.”  

MRZ-2:  Areas classified as MRZ-2 are those “areas where adequate information
indicates that significant deposits are present, or where it is judged that a high likelihood
for their presence exists.”

MRZ-3:  Areas classified as MRZ-3 are those that “...contain mineral deposits, but their
significance cannot be evaluated from available data.”

MRZ-4:  Areas classified as MRZ-4 are those “areas where available information is
inadequate for assignment to any other MRZ category” (Davis et al., 1987).  This
designation is described below under the Environmental Setting subsection.

13.2 ENVIRONMENTAL SETTING

In 1987, a mineral land classification for mineral and aggregate resources was
completed for the San Francisco-Monterey Bay Area by the DMG.  In addition to the
mineral land classification, the projected aggregate needs for 50 years and estimates of
the aggregate resource tonnage were evaluated for the P-C region (Davis et al., 1987). 
The results of this report indicated that the MRZ-4 designation applies to the Project
Site.  In the North San Francisco Bay P-C region, which includes Solano County and
the Project Site, all MRZ-4 areas are in hilly or mountainous terrain underlain by
Tertiary-age sedimentary or volcanic rocks, or Jurassic-Cretaceous sedimentary,
igneous, or metamorphic rocks.  These MRZ-4 areas are often “poorly mapped, have
poor accessibility, and may be underlain by rock units that have never been quarried for
aggregate" (Davis et al., 1987).

Two local plans (i.e., City of Benicia General Plan, Solano County Soil Survey) were
reviewed for information concerning mineral resources.  The soil survey did not yield
additional information pertaining to mineral resources in the area.  The General Plan
identifies only one regionally significant mineral resource in the Benicia area.  This is a
deposit of igneous rock from which aggregate is produced.  This deposit is located in
the Sulphur Springs Mountains and is designated by the State of California as a mineral
resource of regional significance pursuant to the SMARA (City of Benicia, 1999a).  This
deposit is located approximately 1.5 miles west of the Project Site.  The bedrock at the
Project Site is completely different from that in the Sulphur Springs Mountain deposit
(i.e., sedimentary rock in the Project Site versus igneous rock in the deposit).  The
Project Site bedrock, which is described in more detail in Section 9, Geology and Soils,
is too weathered and fractured to be useful as an aggregate source.
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13.3 ENVIRONMENTAL IMPACTS

13.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines indicates that a project may have a
significant effect on mineral resources if it would:

• Result in the loss of availability of a known mineral resource that would be of
value to the region and the residents of the state.

13.3.2 Project Impacts

Impact 13-1:  Long-term Loss of Availability of a Known Mineral Resource of
Local or Regional Value.

Based upon the available data, it is unlikely that a loss in the availability of known
mineral resources of local or regional value would occur from implementation of the
proposed project.  Therefore, there would be less than significant impacts to mineral
resources.

Mitigation Measure.  None required. 
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SECTION 14
NOISE

14.1 INTRODUCTION

Noise is usually defined as sound that is undesirable because it interferes with speech
communication, listening, and sleeping, or is intense enough to damage hearing, or is
otherwise annoying (unwanted sound).  Detonation of OE can result in a pressure wave
in both the air and ground that, in extreme cases, can cause damage to building
components.  The characteristics of sound include parameters such as amplitude,
frequency, and duration.  Sound can vary over an extremely large range of amplitudes. 
The decibel (dB) is the accepted standard unit for measuring the amplitude of sound
because it accounts for these large variations in amplitude and reflects the way people
perceive changes in sound amplitude.  Table 14-1 illustrates sound pressure levels in
dB of various sound sources between 0 dB (threshold of hearing) and 110 dB (30 dB
below threshold of pain) (Beranek, 1971; U.S. Environmental Protection Agency, 1971,
1974).  A sound level of 120 dB has an amplitude that is one trillion times the threshold
of hearing.  Humans perceive each 10-dB increase in level as a doubling of loudness.

Different sounds can also be distinguished by the frequency content.  The normal
audible frequency range for humans is roughly 15 to 16,000 hertz.  When describing
sound and its effect on a human population, A-weighted (dBA) sound levels are
typically used to account for the response of the human ear.  The term "A-weighted"
refers to a filtering of the noise signal to emphasize frequencies in the middle of the
audible spectrum and to de-emphasize low and high frequencies in a manner
corresponding to the way in which the human ear perceives sound.  The American
National Standards Institute (ANSI) has established this filtering network (American
National Standards Institute, 1983).  The A-weighted noise level has been found to
correlate well with people’s judgments of the noisiness of different sounds and has
been used for many years as a measure of community noise.

Community noise levels usually change continuously during the day.  Community noise
may also exhibit a daily, weekly, and yearly pattern.  To compare noise levels over
different time periods, several descriptors have been developed.  One descriptor is the
equivalent sound level (Leq).  The Leq is the equivalent steady-state A-weighted sound
level that would contain the same acoustical energy as the time-varying A-weighted
sound level during the same time interval.  The hourly Leq is often used to describe
peak-hour traffic noise.
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Another descriptor, the day-night average sound level (Ldn), was developed to evaluate
the total daily community noise environment.  The Ldn is the time average of all
A-weighted levels for a 24-hour period with a 10-dB upward adjustment added to the
nighttime levels (10:00 p.m. to 7:00 a.m.).  This adjustment is an effort to account for
the increased sensitivity to nighttime noise events.  Ldn has been adopted by federal
agencies including the U.S. EPA, the Federal Aviation Administration (FAA), and the
Department of Housing and Urban Development (HUD) as the accepted unit for
quantifying human annoyance to general environmental noise (Federal Interagency
Committee on Urban Noise, 1980).

Several social surveys have been conducted in which people's reaction to their noise
environment has been determined as a function of the Ldn occurring outside their
homes.  Guidelines have been developed for individual land uses based upon the
information collected in these surveys and upon information concerning activity
interference.  For various land uses, the level of acceptability of the noise environment
is dependent upon the activity that is conducted and the type of building construction
(for indoor activities).  The U.S. EPA has recommended an Ldn value of 55 dBA as
adequate to protect the public health and welfare with an adequate margin of safety
(U.S. Environmental Protection Agency, 1974).  An outdoor level of 55 dBA Ldn protects
against hearing loss of the population and provides for indoor speech communication
(100-percent sentence intelligibility) with a 5-dB margin of safety.  Depending upon
attitude and other nonacoustic factors, there would be no expected reaction from an
average community with an Ldn of 55 dBA, although approximately 5 percent of the
average population would indicate "highly annoyed" (Schultz, 1978).  It should be
recognized that not all individuals have the same susceptibility to noise and that some
people will always indicate annoyance, and some people will never indicate annoyance
regardless of noise level. 

In California, a descriptor similar to Ldn is often used called the community noise
equivalent level (CNEL).  The CNEL is identical to the Ldn with one exception:  in the
CNEL measure there is a 5-dB adjustment added to those noises occurring during
evening hours (7:00 p.m. to 10:00 p.m.).  Thus, both measures represent a 24-hour
average of the A-weighted noise levels at a particular location; the Ldn includes a
nighttime adjustment, and the CNEL includes both an evening and a nighttime
adjustment.  The difference between Ldn and CNEL values is usually within 1 dB, and
the two can be used interchangeably.  Table 14-2 presents the state of California’s
recommended land use compatibility guidelines for a variety of land uses based on Ldn

or CNEL (Office of Planning and Research, 1998).

Detonation of an uncontained OE can create an overpressure wave that has the
potential to cause damage to windows, plaster, and bric-a-brac or other household
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items on walls or shelves that could be jarred from their location and caused to fall and
break.  Typical effects of impulsive peak overpressures on humans and property are
shown in Table 14-3.  The Office of Surface Mining has set 130 dB as an acceptable
level to protect against damage from blasting overpressures (Morlock et al., 1983). 
Maximum noise levels below 130 dB would result in very low probability (less than
1 chance in 10,000) of damage to windows and plaster (Hershey et al., 1976).

Table 14-3.  Typical Effects of Impulsive Peak Overpressures
Probability of Structural Damage

(%)
Peak

Overpressure (dB) Potential Human Effects
Glass Breakage Plaster

Cracking
>194 Estimated threshold of

lung damage
Approaches 100 Approaches

100
<185 Estimated threshold for

rupture of the tympanic
membrane (ear drum)

Approaches 100 Approaches
100

171 No rupture of the tympanic
membrane has been
observed below this value;
aural pain expected above
this value

Approaches 100 Approaches
100

>167 Tinnitus (ringing sound in
the ears)

90 85

>157 Temporary threshold shift 25 70
150 8 30
140 0.5 3.5

<138 No ill effects to a
stapedectomy or hearing
aids

0.15 2

>130 Annoyance resulting in
probable public reaction

0.0025 0.075

Sources: Hershey and Higgins, 1976; H.E. von Gerke, 1966.

Vibration

Vibration is an oscillatory motion that can be described in terms of displacement,
velocity, and acceleration.  Displacement is the easiest descriptor to understand.  For a
vibrating floor, the displacement is simply the distance that a point on the floor moves
away from its static position.  The velocity represents the instantaneous speed of the
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floor movement, and the acceleration is the rate of change of the speed.  Although
displacement is easier to understand than velocity or acceleration, it is rarely used for
describing ground-borne vibration.  The response of humans, buildings, and equipment
to vibration is more accurately described using velocity or acceleration.

Vibration consists of a rapidly fluctuating motion with an average displacement from rest
of zero.  There are several different methods that are used to quantify vibration
amplitude.  The peak particle velocity (PPV) is defined as the maximum, instantaneous
positive or negative peak of the vibration signal.  PPV is often used to monitor vibrations
due to blasting, since it is best related to the stresses that are experienced by buildings.

Although PPV is appropriate for evaluating the potential of building damage, it is not
suitable for evaluating human response.  It takes some time for the human body to
respond to vibration signals.  In a sense, the human body responds to the average
vibrational amplitude.  The root mean square (RMS) of a signal is the average of the
squared amplitude of the signal.  The average is typically calculated over a 1-second
period.  The RMS amplitude is always less than the PPV.  The ratio of PPV to
maximum RMS amplitude is defined as the crest factor for the signal.  The crest factor
is always greater than 1.4, although a crest factor of 8 or more is not unusual for
impulsive signals.  The PPV and RMS velocity is often described in units of inches per
second.

Repeated exposure to ground vibration levels in excess of 1.0 inch per second (PPV)
have been known to result in cracks in wallboard and loosening of nails.  Repeated
exposure to ground vibration levels in excess of 3.0 inches per second (PPV) has been
known to result in cracks in masonry structures as well as loosening mortar.  Repeated
exposure to ground-borne vibration can result in enlargement of existing cracks.

Protective guidelines of 0.12 inch per second (RMS) have been recommended by the
Committee on Hearing, Bioacoustics and Biomechanics, to protect residential structures
from damage due to ground-borne vibration (National Research Council, 1977).  ANSI
has recommended a 0.35 inch per second (RMS) criterion to protect against adverse
human response for daytime residential exposure to impulsive vibration of less than
three occurrences per day (ANSI S3.29, 1990).  This is above the vibration perception
threshold for humans of 0.004 inch per second (RMS) (ANSI S3.29, 1990).  Adverse
human responses to impulsive vibrations include fear of damage to structures or their
contents, startle, and interference with sleep, conversation, or activities.
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14.1.1  Methodology

The noise propagation model used for the analysis is based on the results of a mixture
of experimental measurements, scale models, and physics.  The basic equation of
outdoor noise propagation includes the effects of divergence, atmospheric absorption,
shielding by intervening structures, and absorption and shielding by ground cover.  The
effects of fog, precipitation, and air turbulence are generally negligible and are usually
not considered.

Divergence.  The noise level decreases at a uniform rate of 6 dB per doubling of
distance from a point source and 3 dB per doubling of distance for line sources. 

Atmospheric Absorption.  As sound waves pass through the atmosphere, acoustical
energy is absorbed by the oxygen, nitrogen, and water molecules at various rates
depending upon wavelength of the sound, temperature, humidity, and atmospheric
pressure.  These conditions change both spatially and from moment to moment.  For
the purpose of analysis, an average temperature of 65bF and 50-percent relative
humidity was used to compute the absorption (American National Standards Institute,
1995).

The atmospheric absorption values shown below were used in the analysis and are
valid to within ±3 dB for a wide range of temperature and humidity conditions.

Distance (mile) dBA Reduction
1/2 3.1
1 5.8
2 10.2

dBA = decibel, A-weighted
Source: Developed from American National 

Standards Institute, 1995. 

Ground Cover.  Absorption by ground cover can result in over 20 dB reduction.  A
conservative limit of 10 dB reduction is often recommended for use with open fields
(Beranek et al., 1992).  For the purpose of modeling the proposed project activities,
total reduction from ground effects was limited to 10 dB.

Shielding.  Intervening terrain and structures provide an obstacle to the noise and
create a shadow zone behind the object where noise levels are 5 to 24 dB less. 
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Because there are no intervening structures between the site activities and the first row
of houses, the effect of shielding was not incorporated into the model.

Wind/Temperature Gradient.  Vertical wind speeds and temperature gradients can
refract (bend) sound waves either upward or downward.  The downward refraction is
the main reason that the noise reduction for ground cover and trees is limited to 10 dB. 
It is also a major reason that the noise reduction from shielding is normally limited.  This
condition occurs when the air temperature increases with height above the ground or
when a receiver is downwind of the noise source.  When sound refracts upward, a
sound shadow is created.  This condition occurs when the receiver is upwind of the
noise source or when the temperature near the ground is warmer than at higher
elevations, as may be expected on clear, calm afternoons.  Over the course of the
daytime remediation activities, the wind and temperature gradients would be continually
changing.  In keeping with conservative estimates, the effect of wind and temperature
gradients were not incorporated into the model.

14.1.2  Regulatory Setting

14.1.2.1 City of Benicia Noise Ordinance.

The City of Benicia’s noise ordinance (Chapter 8.20.010, “Declaration of Policy,”
Chapter 8.20) declares that it is “the policy of the City to prohibit unnecessary,
excessive, and annoying noises from all sources subject to its police power.”  It also
states that “at certain levels, noises are detrimental to the health and welfare of the
citizenry and in the public interests shall be systematically proscribed.”

Schools, hospitals, and churches (Chapter 8.20.120)

The ordinance states that “it is unlawful for any person to create any noise on any
public place, which unreasonably interferes with the workings of any school, institution
of learning or church while the same is in use.  It is also unlawful to create noise that
disturbs or unduly annoys patients in a hospital.”  The nearest school, Matthew Turner
Elementary School, is at the corner of Rose and Community Park drives approximately
300 feet from the edge of the Project Site.  There are no churches or hospitals in the
immediate vicinity.

Construction of buildings and projects (Chapter 8.20.150)

The ordinance prescribes that “within a radius of 500 feet from a residential zone, it is
unlawful for any person to operate construction equipment between the hours of
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10 p.m. of any day and 7 a.m. of the next day.”  Since the on-site activities will be
limited to daytime hours, project activities are not subject to these restrictions.

Ambient base noise level (Chapter 8.20.790)

For ambient base noise levels, the ordinance states that “where the ambient noise level
is less than designated in this section, the respective noise level in this section shall
govern.”  Table 14-4 presents ambient base noise levels for various zoning
designations.

Table 14-4.  Ambient Base Noise Levels
Sound Level (dB)

Community Environment Classification

Zone

Very Quiet
(rural,

suburban)
Quiet

(suburban)

Slightly
noisy

(suburban,
urban)

R1 and R2 10 p.m. - 7 a.m. 40 45 50

R1 and R2 7 p.m. - 10 a.m. 45 50 55

R1 and R2 7 a.m. - 10 p.m. 50 55 60

R3 and R4 10 p.m. - 7 a.m. 45 50 55

R3 and R4 7 p.m. - 10 a.m. 50 55 60

Commercial 10 p.m. - 7 a.m. 55 60

Commercial 7 a.m. - 10 p.m. 60 65

M1 anytime 70 70

M2 anytime 75 75
dB = decibel

14.1.2.2 City of Benicia General Plan.

The General Plan (City of Benicia, 1999a) provides performance standards for noise-
sensitive land uses.  These standards are summarized in Table 14-5.
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Table 14-5.  Noise Level Performance Standards for Noise-Sensitive Land
Uses that may be Affected by Stationary Noise Sources

Exterior Hourly Leq dB Interior Hourly Leq dB
Daytime Nighttime Daytime Nighttime

Land Use
7 a.m. to
10 p.m.

10 p.m. to
7 a.m.

7 a.m. to
10 p.m.

10 p.m. to
7 a.m.

Residential 55 50 40 35
Transient Lodging 55 50 40 35
Hospitals - - 40 35
Nursing Homes 55 50 40 35
Theaters,
Auditoriums

- - 35 35

Churches 55 50 40 40
Schools 55 50 45 45
Libraries 55 50 45 45
dB = decibel
Leq = equivalent sound level

14.2 ENVIRONMENTAL SETTING

There are no activities on the Project Site that generate noise.  The noise environment
near the Project Site consists of traffic noise from cars and trucks traveling on the main
roadways, railway noise, and industrial noise from the various warehouses, trucking
firms, and manufacturing facilities.  Residential areas are on the south and west edges
of the Project Site, industrial areas are east of the Project Site, and open space is on
the north, toward Lake Herman.  The Matthew Turner Elementary School is a sensitive
receptor situated in the residential area west of the site.

14.2.1 Existing Noise Levels

To define the existing noise environment at the Project Site, noise monitoring was
performed at five short-term (15-30 minutes) and two 24-hour noise measurement
locations.  These locations are identified in Figure 14-1.

The 24-hour noise measurement results are presented in Figure 14-2.  The hourly Leq

noise levels vary from 39 to 47 dB during the daytime hours (7:00 a.m. to 7:00 p.m.),
37 dB to 42 dBA in the evening hours (7:00 p.m. to 10:00 p.m.), and 33 to 43 dBA
during the night.  The noise environment at the two 24-hour measurement locations 
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Figure 14-2.  24-Hour Ambient Noise Levels

was between 46 to 47.5 dB CNEL.  Table 14-6 summarizes the short-term ambient
noise measurement results for morning and afternoon.  Local traffic is the major noise
source in the area.  Most of the traffic noise comes from East Second Street and Rose
Drive, with contributions from the local residential streets, and from I-680 about
4,800 feet east of the site.  Train noise can be heard from the rail line about 1,000 feet
east of I-680.  Industrial noise such as diesel engines and backup alarms can be heard
from the industrial properties.  Other sources of noise include helicopter and fixed-wing
aircraft passing through the area, lawn maintenance activities, playing children, and
pets.

14.3 ENVIRONMENTAL IMPACTS

14.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on noise or vibration if it would:
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Table 14-6.  Short-Term Ambient Noise Level Measurement Results
Location Morning Afternoon
Number Location Description Start/End Leq Start/End Leq

3 End of Channel Road and
4501 California Street 

9:25 a.m. - 9:40a.m. 58.9  3:38 p.m. - 3:53 p.m. 46.0

4 Gate 10, across from
698 Kearney Street 

10:13 a.m. - 10:28a.m. 43.6  2:15 p.m. - 2:30 p.m. 44.4

5 Across from Park, Entrance
to Pedestrian Path

10:30 a.m. - 10:45a.m. 54.0  2:58 p.m. - 3:13 p.m. 51.0

6 Casey Court in front of
#485/486

9:52 a.m. - 10:07a.m. 42.8  3:08 p.m. - 3:23 p.m. 51.0

7 Corner of Rose Drive and
McAllister Drive 

7:21a.m. - 7:51a.m. 60.8 N/A N/A

Leq = equivalent sound level
N/A = not available

• Result in substantial increases above the ambient noise level for adjoining
areas or violate any local noise standard

• Create a potential public health hazard or pose a hazard to people or animal
populations in the area affected

• Create a potential for damage to structures in the area affected.

14.3.2 Project Impacts

Impact 14-1:  Short-term Noise Impact from Accidental or BIP Detonations during
OE Removal and Areawide Clearance Activities.

Although all OE detonations will produce noise, noise levels from intentional
detonations within the contained demolition device will be much lower than those
produced by a BIP or accidental detonation.  A BIP will be conducted wherever an OE
item is found on the property that is unsafe to move.  Therefore, a BIP or accidental
detonation could occur near the Project Site boundary.  Because an MSA would be
evacuated prior to OE removal activities, the closest any individual in an off-site area
will be to a BIP or accidental detonation will be 200 feet.  Because a BIP will be
conducted using engineering controls that will reduce the noise level from the
detonation, the greatest potential for noise impacts to off-site areas from OE
detonations would be expected from an accidental detonation occurring near the
Project Site boundary.
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The blast noise from a detonation was estimated using methodology developed by the
U.S. Army Construction Engineering Research Laboratory for surface detonation of
military charges (Construction Engineering Research Laboratories, 1976).  The noise
from the contained demolition device used data for the Donovan Blast Chamber (DeMil
International, 2000).  Noise levels (over pressures) resulting from detonation are
presented in Figure 14-3.  Because 130 dB has been identified as an acceptable level
to protect against damage to structures from blast overpressures, this level represents
the threshold for a significant impact.  Noise from intentional detonations occurring
inside the contained demolition device will not represent a significant impact to the
residential community.  However, during an accidental detonation, noise levels
(overpressures) in areas within 380  feet from a 37mm item, 740 feet from a 60mm
item, and 4,000 feet from the larger OE item will exceed 130 dB and could result in a
significant impact.  As shown in Figure 14-3, the highest noise levels that would occur
from an accidental detonation of an MPM would be approximately 150 to 155 dB for
locations within 100 feet of an accidental detonation of a 60mm mortar.  These noise
levels would not present a hazard to humans, and the possibility of glass breakage or
plaster cracking would be approximately 8 percent and 30 percent, respectively (see
Table 14-3).  In the event of an accidental detonation of a larger OE item, noise levels
could approach 170 dB within 100 feet of the detonation (see Figure 14-3).  As shown
in Table 14-3, these noise levels would still not be expected to result in a hazard to
humans; however, the probability of glass breakage and plaster cracking approaches
100 percent.

In the situation where the OE item cannot be moved safely to a detonation chamber,
the OE will be detonated in place using standard USACE demolition procedures. 
Although these procedures are effective in containing shrapnel, they are less effective
in reducing peak overpressures.  The reduction in peak overpressure, as compared to
an accidental detonation, is shown in Table 14-7.

Noise levels in areas within 750 feet for the 155mm, 450 feet for the 60mm, or 150 feet
for the 37mm for a BIP detonation may exceed 130 dB and could result in a significant
impact.

There is no way to reduce the blast noise that would be produced by an accidental
detonation of OE and, therefore, no way to avoid the potential for damage to properties
near the Project Site.  Implementing Mitigation Measure 10-2 would compensate for any
damage, but it would not avoid the impact.  Therefore, the noise impact resulting
from an accidental detonation or a BIP is expected to be significant and unavoidable.
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Figure 14-3.  Noise Levels from OE Detonations

Table 14–7.  Reduction in Peak Overpressure using BlP Procedures (dB)
Distance (feet) 155mm 60mm 37mm

100 16 10 8
200 16 10 8
500 15 9 7

1,000 15 9 7
>2,000 15 8 7

dB = decibel
mm = millimeter
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Mitigation Measure 10-2:  Repair or Replace Property Damaged by Detonation.  

Refer to Mitigation Measure 10-2 in Section 10, Hazards and Hazardous Materials.

Impact 14-2:  Short-term Vibration Impact from Accidental or BIP Detonations
during OE Removal and Areawide Clearance Activities.

The ground-borne vibration created by both intentional and unintentional detonations
would be similar.  However, with the planned detonation it may be possible to remove
OE to a distance away from residential structures so as to lessen the possible effects. 
The vibration levels were estimated from the charge weight of the OE, distance from
the detonation and assuming a crest factor of 1.4 (U.S. Department of Mines, 1980). 
This analysis uses a 37mm projectile and 60mm mortar as the most probable munitions
that could be found on the Project Site.  In addition, a 155mm OE item was also used in
order to analyze the impact that a larger OE item would have.  Figure 14-4 shows the
estimated ground-borne vibration levels for various distances from the detonation site of
these OE items.  Within 28 feet of a detonation of a 37mm item, 55 feet of a 60mm
item, and 335 feet of the detonation of the larger OE item, vibration levels could exceed
the 0.12  inch per second (RMS) protective guideline recommended to protect
residential structures from damage.  Therefore, structures within these distances of a
BIP or accidental detonation could be exposed to significant ground-borne vibration
levels in the event of an accidental detonation, resulting in a significant and unavoidable
impact.

The distances from detonations within which vibration levels could exceed 0.12 inch per
second (RMS) (i.e., 28 feet from a 37mm item, 55 feet from a 60mm item, and 335 feet
from a 155mm item) are less than the respective MSDs for these items; therefore, all
properties that could be exposed to these vibration levels from a detonation would be
situated within the MSA.  Damage to structures generally occurs from repeated
exposure to ground vibration levels in excess of 1.0 inch per second (PPV), a level
much higher than the 0.12 inch per second (PPV) protective guideline, and includes
cracks in wallboards and loosening of nails and mortar.  These vibration levels would
only be produced by a larger OE item (e.g., 155mm) (see Figure 14-4).  These types of
damage would not generally present a hazard to occupants in the structure.  However,
because this area would be evacuated, no residents would be exposed to any hazards
that could result from vibration damage to structures occurring while structures are
occupied.

Within approximately 14 feet of the detonation of a 37mm item, approximately 27 feet
for a 60mm item, and approximately 165 feet for the detonation of a larger OE item,
vibration levels could exceed 0.35 inch per second (RMS), which is the guideline to
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Figure 14-4.  Estimated Ground-borne Vibration Levels

protect against adverse human response for daytime exposure.  Because an MSA of
200 feet will be enforced during OE clearance activities, the general public will not be
exposed to ground-borne vibration levels that would produce an adverse response, as
described in Section 14.1.  The ground-borne vibration from these detonations may be
perceptible up to 255 feet from a 37mm item, 530 feet from a 60mm item, and
3,250 feet from the larger OE item, but would not be expected to result in an adverse
human response beyond 14 feet, 27 feet, and 165 feet, respectively.  There is no way
to reduce the ground-borne vibration levels that would be produced by an accidental
detonation or BIP of OE and, therefore, no way to avoid the potential for damage to
properties near the Project Site.  Implementing Mitigation Measure 10-2 would
compensate for any damage, but would not avoid the impact.  Therefore, the vibration
impact resulting from an accidental detonation or BIP is expected to be significant and
unavoidable.

Mitigation Measure 10-2:  Repair or Replace Property Damaged by Detonation.  

Refer to Mitigation Measure 10-2 in Section 10, Hazards and Hazardous Materials.

Impact 14-3:  Short-term Noise Impact from Mechanical Equipment Used in
Surface Preparation, OE Clearance, Soil Excavation, and Grading Activities.

The proposed project activity will occur in several phases, as described in Section 3.3. 
Based upon the proposed project schedule, activities are expected to occur over a
19-month period, up to 8 hours per day, nominally 5 to 6 days per week.  No nighttime
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activities will be conducted with the exception of routine maintenance and repair
activities with minimal noise impacts.  Because construction equipment operations
would not occur between 10:00 p.m. and 7:00 a.m., these activities will comply with the
City of Benicia’s Noise Ordinance (Chapter 8.20.150).  Because of the nature of this
activity, the number, type, and loudness of equipment will vary throughout the project’s
duration.  The location of activity will also vary.  In order to determine the weeks when
noise levels may be the highest, the construction equipment schedule, hours of
operation, typical noise emissions, loading, and usage were used to determine the
noise level emission by week in terms of Leq (1 hour).  Figure 14-5 presents the
estimated number of equipment on site and the noise emission in terms of CNEL
normalized to a distance of 50 feet for each week.  Based upon this analysis, noise
during months 14 to 19 will be the highest.  During this period, areawide clearance
activities are occurring.  Sound pressure levels for the equipment associated with this
period are presented in Table 14-8.

In order to evaluate noise impacts, noise from the noisiest weeks was estimated for
each of the seven noise survey locations, which are shown in Figure 14-1.  During the
daytime hours, the noise levels are expected to vary according to the actual number
and type of equipment operating, equipment load conditions, location of equipment, and
atmospheric conditions.  The calculations assume hemispherical divergence and
atmospheric absorption (65bF, 50-percent relative humidity).  The effects of shielding
and wind/ temperature gradients were not considered in the modeling, as discussed in
Section 14.1.3.  Table 14-9 presents the estimated average CNEL and hourly Leq for the
noisiest weeks during remediation activities.  Periods when large construction
equipment is adjacent to a residential property will result in noise levels that would
approach those presented in Table 14-8.  The noise from areawide clearance activities
will be audible at residential locations bordering the site.  Because the estimated typical 
Leq values from this activity exceed the City’s Performance Standard of 55 dB and
exceed the measured background levels by 3 dB or more, the temporary noise impacts
from construction activities would be considered significant.  Due to the nature of the
areawide clearance activity, there may be periods during the day that exceed the typical
Leq values shown in Table 14-9.  The short-term impacts associated with this phase are
expected to be significant.  Implementing the following mitigation measure will help
minimize these impacts; however, impacts will still be significant.  Therefore, these
impacts would be significant and unavoidable.

Mitigation Measure 14-1:  Minimize Use of Heavy Equipment.

The construction manager will minimize the number, size, and use of heavy/noisy
equipment on site where possible by implementing the following:
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657E Scrapper

836 Compactor

4,000 Gallon Water Truck

Dozer

Challenger 35 Tractor

Soils Technician Pickup
Truck

Service Trucks

Backup Alarm

Noise Level (dBA) at 50 FeetSource: Acentech Incorporated

Figure 14-5.  Number of Site Equipment and Total Noise Emission

Table 14-8.  Equipment Noise Ranges
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Table 14-9.  Typical Community Noise Levels during Noisiest Periods

Location
Number Location Description

Typical 1-hour
Leq CNEL

1 Empty lot on Percy Drive within Project Site 63(a) 58

2 South edge of Project Site 64(a) 59

3 End of Channel Road and 4501 California
Street

55 51

4 Gate 10, across from 698 Kearney Street 65(a) 60

5 Across from Park, Entrance to Pedestrian
Path

64 59

6 Casey Court in front of #485/486 61(a) 56

7 Corner of Rose Drive and McAllister Drive 61 55

NA(b) Matthew Turner Elementary School 59 54
Notes: (a) Exceeds measured ambient levels by 3 dB or more.

(b) Noise monitoring was not performed at Matthew Turner Elementary School;
therefore, there is no location number.  Noise from the proposed project was
estimated for the school because it is a sensitive receptor.

CNEL = community noise equivalent level
Leq = equivalent sound level
NA = not applicable

• Specify stringent equipment noise emissions.  These noise emission limits
would be those that equipment in good working condition with high quality
mufflers would be able to meet and would correspond to the equipment noise
ranges shown in Table 14-8.

• Perform noise certification testing on all construction equipment arriving on
site.  Equipment failing certification testing will be pulled from service.  

• Advise operators to use only the necessary power to accomplish the activity.

• Use adjustable back-up alarms at the lowest setting that safety requirements
will permit.

• Keep all equipment powered down or turned off when not in use.
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• Have a technician on site to monitor equipment noise emissions and
compliance with the above noise control strategies.

• Avoid the use of engine braking (compression braking) by heavy trucks on site
and on access roads.

Impact 14-4:  Short-term Impact from Construction Traffic Noise along Rose
Drive.

Construction traffic is expected to increase by up to 100 vehicles per hour during the
peak hour of traffic.  The noisiest source of project-related traffic will be the 24 truck 
trips per hour transferring contaminated soil to off-site locations.  During the 40
workdays that this traffic will occur, traffic noise levels are estimated to increase by
approximately 4 dB above the existing peak-hour noise levels.  This would be a
temporary and significant noise impact to residential land uses along Rose Drive near
the truck route.  During the 8 work days, when 16 trucks per hour haul construction
debris off site, the traffic noise will increase by less than 3 dB above existing peak-hour
noise levels.  This would not be considered a significant noise impact to residential land
uses along Rose Avenue near the truck route.  During periods of time when trucks are
not being used to haul materials off site, the increase will be less than 1 dB. 
Implementation of the following mitigation measure would reduce the noise impact from
hauling contaminated soil off site to a less than significant level. 

Mitigation Measure 14-2:  Use Alternate Transportation Route.

To the extent possible, construction traffic will be routed to enter and exit the Project
Site on a construction access road to West Channel Road through the industrial land
use area east of the Project Site, with the approval of the City of Benicia. If the Rose
Drive and McAllister Drive access point is used, construction traffic will be limited to the
hours of 8:00 a.m. to 4:00 p.m.  This construction access route would utilize an existing
unpaved road that enters the east side of the Project Site through the North Valley. 
This road connects to West Channel Drive to the east of the Project Site.  Use of this
road would not require any upgrades, except for possibly placing gravel on the unpaved
road surface.  The alternate transportation route will use West Channel Road, Industrial
Way, and East Second Street.  Signs will be installed along the route starting at the
intersection of Rose Drive and East Second Street, with approval of the City of Benicia,
to direct construction traffic to the Project Site access road.  Other traffic control
measures will be implemented as directed by the City of Benicia to facilitate turns from
Industrial Way onto East Second Street.
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Secondary Impacts of Mitigation Measure 14-2.  Secondary impacts are generated
by implementation of mitigation measures.  Use of the alternate transportation route
has the potential to cause secondary impacts to transportation.

Transportation.  Heavy construction truck traffic would increase the daily truck traffic
along West Channel Road, Industrial Way between West Channel Road and East
Second Street, and East Second Street between Industrial Way and I-680 via Lake
Herman Drive by approximately 100 one-way truck trips per day during peak
construction activities.  Since truck access to the Project Site will be restricted to the
hours of 8:00 a.m. and 4:00 p.m., Monday through Friday, heavy construction truck
traffic will not be using these road segments during the peak hour.  However, this traffic
will add approximately 20 one-way truck trips per hour to the existing traffic during non-
peak hours.  Daily truck traffic on the affected roads will increase the daily traffic from
4 to 10 percent, as shown in Table 14-10.  These hourly one-way truck trips will not
increase the hourly traffic on the affected road segments above that currently occurring
during the peak hour.  Therefore, the existing level of service (LOS) will not change,
and the increased truck traffic is expected to have a less than significant impact on
West Channel Road, Industrial Way, and East Second Street.

Table 14-10.  Average Daily Traffic on Alternate Transportation Route
Road Segment Existing Traffic (ADT)(a) % Increase

West Channel Road to Industrial Way 2,000 10

Industrial Way to East Second Street 3,000 7

East Second Street from Industrial Way to
I-680 via Lake Herman Drive

5,600 4

Note: Personal communication, Schiada, City of Benicia, Traffic Engineer, 2001.
ADT = average daily traffic
LOS = level of service

Impact 14-5:  Short-term Impacts from Construction Traffic Noise to Future
Residents along McAllister Drive in Area D-1.

As described in Impact 14-3, noise levels generated by truck traffic transferring
contaminated soil off site would produce noise levels along the transport route, which
would present a temporary and significant impact to areas of residential land use.
Residential development may be completed in Unit D-1 before remediation of the
remainder of the Project Site is completed.  Because the transport route would include
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use of McAllister Drive in Unit D-1, there would be a temporary and significant noise
impact to the future residential area along McAllister Drive.  Implementing the following
mitigation measures would reduce this impact to a less than significant level.

Mitigation Measure 14-2:  Use Alternate Transportation Route.

Refer to Mitigation Measure 14-2, described previously in this section.

Mitigation Measure 14-3:  Delay Occupancy of Houses along McAllister Drive in
Unit D-1.

If houses are ready for occupancy in Unit D-1 before remediation of the remainder of
the Project Site is completed, occupancy in the houses along McAllister Drive will be
delayed by the developer.  Occupancy would be delayed until the phase of the project
generating truck traffic on McAllister Drive for transport of soils off site is completed.
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SECTION 15
POPULATION/HOUSING

15.1 INTRODUCTION

This section assesses the impact of the proposed project on population, employment,
and housing resources within the City of Benicia and Solano County.

15.1.1 Methodology

While impacts to the demographics of a region do not create direct environmental
effects, impacts associated with new development (e.g., homes, businesses,
infrastructure) to support increased population and employment could create
environmental impacts.  The housing analysis examines the effect of the proposed
project on housing resources within the City of Benicia.

Employment created by the project for construction activities would not affect the rental
housing stock and, therefore, will not be discussed further in this analysis.  The impacts
analysis of temporary, short-term, day-time withdrawal of residents was based upon
project activities and controls described in Section 3, Project Description, and
Section 10, Hazards and Hazardous Materials.

15.1.2 Regulatory Setting

There are no applicable regulatory requirements for the population and housing
environmental resource.

15.2 ENVIRONMENTAL SETTING

The City of Benicia is in Solano County, which had a population of approximately
390,100 in 1999.  Of this total, approximately 27,700, or 7 percent, live in the City of
Benicia.  Total employment in Solano County was approximately 175,400 in 1999, and
the unemployment rate was 4.5 percent.  Employment levels in the City of Benicia were
11,500 in 1999.  The projected employment level for 2010 is 15,900, an increase of
6 percent.  The projected population for 2010 is 28,800, an increase of less than
1 percent (City of Benicia, 1999c).  The four primary industrial sectors of the local
economy are manufacturing, transportation, services, and retail.  The remaining sectors
include finance/insurance/real estate, mining/ construction, government, and wholesale
trade.  Major employers within the region include petroleum refining, marine terminal,
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automobile import/export, industrial fabrication and machining, warehousing,
transportation, distribution, and construction.

Residential areas are adjacent to the south and west sides of the Project Site.  These
single-family residences are part of the Southampton development.  The area south of
Rose Drive has been zoned for medium-density residential uses.

The Project Site is currently zoned for general open space and residential uses; the City
of Benicia has approved residential development in this area, and residential
development has been initiated on the property, although development has not yet
occurred due to soil contamination and OE concerns.  Grading and subdivision maps
were approved for the proposed residential development; revised grading plans will be
submitted to the City of Benicia for approval.  The subdivision maps were approved for
the construction of 416 single-family residences.  

15.3 ENVIRONMENTAL IMPACTS

15.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on population and housing if it would:

` Induce substantial population growth in an area, either directly (e.g., by proposed
new homes and businesses) or indirectly (e.g., through extension of roads or
other infrastructure)

` Displace substantial numbers of people or existing housing, making the
construction of replacement housing elsewhere necessary

` Require the day-time withdrawal of residents for health and safety purposes. 

15.3.2 Project Impacts

Impact 15-1:  Long-term Increase in Population Growth from Site Remediation.

Growth would be induced on the Project Site because remediation would remove an
obstacle to growth.  Grading for approved residential development on the Project Site
halted when OE items were discovered.  The subdivision maps that had been approved
by the City of Benicia allowed for the construction of 416 single-family residences.  This
residential development, although approved by the City of Benicia in 1989, cannot
proceed until all hazards have been removed; therefore, the presence of OE and
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contaminated soils represent an obstacle to growth.  Successful implementation of the
project, by removing this obstacle to growth, could be considered growth-inducing.  The
significance of growth inducement is addressed in Section 20, Growth-Inducing
Impacts, and Section 21, Cumulative Impacts.  

This analysis focuses on whether the population growth stimulated by the proposed
project would be “substantial” growth.  Based on a projection of 2.77 persons per
household (City of Benicia, 1999c), the proposed project would stimulate an increase in
population by approximately 1,200 people.  These new residents account for
approximately 4 percent of the total projected population for 2010.  However, growth
projections indicate that the population is expected to grow by approximately 1,100
people from 2000 to 2010 (City of Benicia, 1998, 1999c).  Once the obstacle to
development is removed, the number of new residents will account for approximately
109 percent of the expected population growth.  Therefore, the long-term, indirect
impact of the proposed project on population growth is significant and unavoidable.  

Mitigation Measure.  None available.

Impact 15-2:  Long-term Increase in Population and Housing Demand from
Project Construction Activities.

Temporary construction workers would need housing for the duration of the proposed
project (approximately 1 year).  Up to 130 persons would be employed at the site for
approximately the first 5 months of the project, with the number of employees
decreasing to 50 or less over the remainder of the project.  Workers from within and
outside the region would be employed at the Project Site.  Workers from outside the
region would be housed in existing lodging within the City of Benicia or surrounding
communities.  The proposed project would not require construction of homes or
development that would require extensions of infrastructure.  The personnel
requirements of the proposed project would be minimal and temporary and would not
result in any substantial, permanent population growth or new development in the area. 
The proposed project would have less than significant direct, long-term impacts on
population and housing in the City of Benicia.  Also, the Project Site is currently
undeveloped; therefore, no existing housing or businesses would be displaced by the
proposed activities.  

Mitigation Measure.  None required.
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Impact 15-3:  Short-term Inconvenience to Residents from Temporary Withdrawal.

A number of residences in the local area would be affected by a temporary withdrawal
associated with implementation of an MSD around the Project Site.  Residents would
need to withdraw on a temporary, day-time basis.  Affected residences would include
those within the MSA, and those whose ability to travel to and from their residences
may be impeded by the closure of streets within the MSA for which the partial road
closures during the MSD events prevent access to these residences.  The number of
residences affected at any one time would vary depending on the area in which project
activities were occurring and if road closures were necessary.  Although it is unlikely
that an MSD would be implemented over the entire Project Site at the same time, this
scenario has been evaluated as the maximum impact that could be expected to result
from project activities.  

An MSD of 200 feet, as described in Section 3, Project Description, and shown on
Figure 3-3, would affect as many as 252 residences situated on Columbia Circle,
Panorama Drive, McCall Drive, Casey Court, Hugh Court, Thomas Drive, Jasper Court,
Minzer Court, Kearney Street, Robinson Way, Brown Court, Hubbs Court, Vincent
Court, and Andrew Court.  The Minimum Separation Area Notification and
Implementation Plan (see Appendix G) would necessitate residents in specific areas
(depending on the type work occurring on the Project Site) to be away from their homes
on a temporary, day-time basis for safety purposes.  

Granite will undertake a number of actions to ensure that residents within or affected by
the MSD are informed of the temporary withdrawal and have an opportunity to have
their questions answered.  These actions are as follows:  

` A newsletter will be distributed to the residents within or affected by the MSD
approximately 60 days prior to any clearance activity.

• The City of Benicia, the Benicia Fire Department, the Benicia Police
Department, and the Community Advisory Group will be briefed
approximately 30 days prior to designation of an MSA, regarding the
anticipated dates of withdrawal, the addresses falling within or affected by the
MSA, and general withdrawal and relocation procedures.

` A workshop will be held approximately 30 days prior to clearance activities to
provide area residents with information.
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• Notices of the dates and times of the required withdrawal and relocation
information (the Withdrawal and Relocation Notice) will be distributed to each
residence within or affected by the MSA approximately 30 days in advance of
the scheduled withdrawal and relocation.  Reminder notices will be distributed
approximately 10 days and again 72 hours prior to clearance activities.  It is
anticipated that residents will be required to withdraw from their homes from
8:30 a.m to 5:00 p.m. on the scheduled dates.

• In the event changes to the schedule become necessary following the 72-
hour reminder, residents will be encouraged to call the 24-hour information
telephone line or check the project web site to make sure the planned
withdrawal is still on schedule.

• Regular updates will be given to the City of Benicia, the Benicia Fire
Department, and the Benicia Police Department throughout the period that
clearance activities are being conducted.  These updates will include the
specific areas scheduled to be within or affected by the MSA in upcoming
activities and any roads or other public facilities that would be closed during
the clearance activities.

• On the evening before the planned withdrawal, Granite’s representatives will
go door-to-door to those affected by the MSA to remind residents about the
next day’s activities and to address any special needs.  

The temporary, day-time withdrawal would not result in permanent displacement of
homes or people, and would not require replacement housing to be constructed. 
However, it does represent an inconvenience to residents who are normally in their
homes during the day.  Residents would be able to return to their homes at the end of
the work day.  Granite will establish a Hospitality Center for residents required to, or
electing to, withdraw from their homes due to their proximity to the MSA, as described
in Section 3.2.5.3.  Because residents could be inconvenienced by a withdrawal
associated with this MSD, even with the availability of the Hospitality Center, the impact
would be considered significant.

If an MSD of 450 feet was implemented, as many as 281 residences would be affected
by the withdrawal.  In addition to the homes affected by the 200-foot MSD, the number
of homes affected on Columbia Circle and Panorama Drive would increase.  With this
larger MSD, residences on Benet Court and Aspinwall Drive would also be affected. 
Impacts from a withdrawal associated with an MSD of 450 feet would be considered
significant. There are no mitigation measures available that would reduce the level of
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this impact.  Therefore, the short-term inconvenience to residents from a temporary
withdrawal is significant and unavoidable.

Mitigation Measure.  None available.
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SECTION 16
PUBLIC SERVICES

16.1 INTRODUCTION

This section addresses project impacts related to public services in the City of Benicia
and the surrounding area.  The analysis assesses the project’s anticipated effects on
these services and the capacity of local service providers to accommodate project-
related demands.  

16.1.1 Methodology

The methodology for public services comprises an evaluation of how the proposed
project would affect available public services in the City of Benicia and surrounding area
(i.e., local law enforcement, medical emergency facilities and response, fire protection
support services departments).  The public services analysis examines the impacts in
relation to the possibility of overburdening existing public services throughout
implementation of the proposed project.  

16.1.2 Regulatory Setting

The City of Benicia has developed a draft ordinance that would add a new chapter to
the Benicia Municipal Code authorizing the Benicia Police Department to enforce the
MSD.  The purpose of the ordinance is to provide for the safety and welfare of the
public during the investigation and removal of potential OE in the City of Benicia.  The
ordinance would provide police officers with the ability to enforce the MSD by requiring
persons that are residing, doing business, or otherwise present within the MSD to
vacate the area.

16.2 ENVIRONMENTAL SETTING

The environmental setting for public services includes public service agencies within the
City of Benicia and surrounding area, and includes the City of Benicia Police
Department, Fire Department, and Public Works Department; medical facilities that
would support project-related activities in the event of a medical emergency; and any
other types of service agencies that could be affected by project-related activities.

The Benicia Police Department operates out of the Central Station at City Hall.  The
department services all areas within the city limits and, under mutual aid agreements,
extends service outside the City of Bencia.  The Police Department manages the
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emergency operations center from which communications and rescue activities would
be handled during an emergency (California Environmental Protection Agency,
Department of Toxic Substances Control, 1999a).

The Benicia Fire Department serves all areas within the city limits.  The Headquarters
Station generally covers all of central Benicia, the port area, the lower end of the
Benicia Industrial Park, and the area along I-780.  Station Two covers and responds to
the Southampton residential area, which is west/southwest of the Project Site. 
Response time to the Project Site is approximately 2 to 3 minutes from Station Two.

The City of Benicia has the medical support required in the event of an on-site accident/
emergency.  The Fire Department can also provide emergency ambulance service
through a private contractor.  In the event of an on-site medical emergency, injured
personnel would be transported via ambulance to Sutter Solano Hospital or Kaiser
Permanente Medical Center in Vallejo, California.  Trauma patients would be taken by
helicopter to John Muir Medical Center in Walnut Creek (Personal Communication,
Gantt, City of Benicia Fire Department, 2000).  Response time to the Project Site is
approximately 4 to 5 minutes.

The Benicia Public Works Department, Streets Division, maintains equipment that can
be used during an emergency to transport people and supplies and keep roads open
(California Environmental Protection Agency, Department of Toxic Substances Control,
1999a).

16.3 ENVIRONMENTAL IMPACTS

16.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on public services if it would:

• Result in the increased demand for police, fire, or emergency medical assistance
beyond current capacity

• Disrupt the performance objectives of area public services, including schools.
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16.3.2 Project Impacts

Impact 16-1:  Short-term Increased Demand for Police Support to Enforce MSD.

Granite will employ trained safety personnel to oversee the withdrawal from the MSA
and restrict reentry during clearance work hours.  However, if an unauthorized person
refuses to leave the MSA, support from the City of Benicia Police Department will be
required.  The Police Department has the authority to enforce the MSD and will be
contacted by the safety personnel if necessary.  The police officer’s authority is
established by City of Benicia, Ordinance Number 01-2, adopted by the Benicia City
Council on March 6, 2001.  Because the public will be informed of the potential risks
associated with remaining within the MSA through the public notification process (see
Appendix G), it is not expected that Police Department assistance will be required on a
regular basis.  Therefore, impacts would be less than significant.

Mitigation Measure.  None required.

Impact 16-2:  Short-term Increased Demand for Police and Fire Support in Event
of Accident.

In the event of an accident or other emergency, support from the police and fire
departments would be required.  An accident on the Project Site may require police
assistance for traffic control, site access control, enforcement of evacuation zone,
response to reports of damage to personal property, and/or as an ambulance escort. 
This assistance would only be required in the unlikely event that an accident or
accidental detonation occurs.  Regular assistance from the Police Department is
expected to be minimal.  

An accident on the Project Site may require assistance from the Fire Department for
emergency medical support, transport to the appropriate medical center, fire-fighting
assistance for wild fires, or fire damage to personal property.  Regular assistance from
the Fire Department is expected to be minimal.

Because the demand for police and fire department support during an accident is
expected to be minimal, current department capacities would be able to meet these
needs.  Therefore, impacts would be less than significant.

Mitigation Measure.  None required.
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Impact 16-3:  Short-term Increased Demand for Emergency Medical Support in
Event of an Accident.

In the event of an accident or other medical emergency, emergency medical support
would be required.  Trauma patients would be taken via helicopter to John Muir Medical
Center for medical attention.  Medical assistance for other injuries would be obtained
from either Sutter Solano Hospital or Kaiser Permanente Medical Center in the City of
Vallejo.  Regular emergency medical support is expected to be minimal and area
medical facilities would be able to meet these needs.  Therefore, impacts would be less
than significant.

Mitigation Measure.  None required.
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SECTION 17
RECREATION

17.1 INTRODUCTION

This section assesses impacts of the proposed project on existing recreation areas or
opportunities.  This evaluation addresses potential recreation impacts within the Project
Site and adjacent properties.

17.1.1 Methodology

The methodology for the recreation analysis involved an evaluation of how the project
would affect the public’s ability to enjoy existing recreation areas and activities.  The
analysis also considered the project’s potential to increase the demand for recreational
opportunities.  Environmental impacts were determined by establishing the likely
increase or decrease in existing recreational opportunities as a result of implementing
the proposed project. 

17.1.2 Regulatory Setting

The City of Benicia manages recreational areas through the City of Benicia General
Plan and the Parks, Trails, and Open Space Master Plan.  These plans address goals,
policies, and programs for existing or future parks and recreation in the City of Benicia. 
They establish standards to assess the need for recreation, facility needs, and future
development plans that manage recreational opportunities and areas.  The following
goals, which are found in the General Plan (City of Benicia, 1999a), are relevant to
recreation:

• Goal 2.3:  Ensure orderly and sensitive site planning and design for large,
undeveloped areas of the City, consistent with the land use designations and
other policies in this General Plan.

• Goal 2.30:  Maintain and improve existing parks and recreation programs.

• Goal 2.31:  Maintain safety at parks/open space.
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The following goals, which are found in the Benicia Parks, Trails, and Open Space
Master Plan (City of Benicia, 1997b), are relevant to recreation:

• Goal 1:  Provide park land and park facilities to meet the needs of existing and
future residents of the City of Benicia.  Park land and park facilities should
accommodate the requirements of the City’s diverse user groups and be
geographically dispersed to serve the entire community.

• Goal 3:  Preserve open space areas in the City of Benicia to protect and
enhance natural resources; provide protective buffers against natural hazards;
provide for passive recreation activities; maintain and improve public access; and
protect visual quality.

17.2 ENVIRONMENTAL SETTING

In the City of Benicia, recreation areas and opportunities are available in parks, open
space, trails, and established public facilities such as community gymnasiums or pools,
fishing piers, waterfront parks, and various activity centers.  Approximately 700 acres of
existing parks support recreational activities in the City.  

The majority of the Project Site is undeveloped open space.  The Project Site is fenced,
and access is controlled.  There is one public recreation facility within the Project Site
boundary.  A paved community trail is in the South Valley and runs east-west across
the Project Site (Figure 17-1).  The fence surrounding the Project Site was constructed
to comply with the Order.  This fence restricts access to the Project Site, as well as the
trail, for the purpose of protecting the public’s health and safety.  As a result, no public
recreation opportunities currently exist on the Project Site.

There are four recreational facilities in the areas adjacent to the Project Site (see
Figure 17-1).  Lake Herman Regional Park is to the northwest, Benicia Community Park
is to the west, and Frank Skillman Park is to the southwest.  These parks support
various sports fields and courts, playgrounds, trail systems, and open spaces.  A paved
community trail is on City of Benicia property west and south of the South Valley.

17.3 ENVIRONMENTAL IMPACTS

17.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines indicates that a project may have a
significant effect on recreation if it would: 
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• Increase the demand for neighborhood or regional parks or other recreational
facilities

• Affect existing, long-term recreational opportunities.  

17.3.2 Project Impacts

Impact 17-1:  Temporary Restriction on Use of Portions of Adjacent Recreational
Facilities during Enforcement of the MSD.

Implementation of the proposed project would result in temporary restrictions on the
use of portions of recreational facilities adjacent to the Project Site during enforcement
of the MSD.  

The proposed project may require temporary access restrictions for portions of Lake
Herman Regional Park, Benicia Community Park, and the paved community trail west
and south of the South Valley.  The recreational areas within an MSD of up to 450 feet
may require public access restrictions for safety purposes.  The potentially affected
areas are immediately adjacent to the Project Site boundary.  The portion of the Lake
Herman Recreation Area that may be affected has topography consisting of hills and
slopes.  There are no recreational structures in this area; it is primarily used as
undeveloped open space.  If access restrictions are necessary, they would confine
passive forms of recreation, such as hiking and bird watching.  Restricted areas will be
physically marked using warning tape so that the MSD boundary may be seen from a
distance.  A sentry will be positioned at all accessways leading to restricted areas to
ensure that no one enters a restricted area.  Finally, coordination with the City of
Benicia Parks Department regarding enforcement of the MSD on City-owned parkland
will be initiated.  The City of Benicia controls this property, and has acknowledged that
arrangements will need to be made to secure the affected area as required (Personal
Communication, McLaughlin, City of Benicia, March 27, 2000).

Potential access restrictions to the Benicia Community Park would be similar to those
described for the Lake Herman Recreation Area, although the affected area is very
small.  Access to these areas should not be restricted for more than 3 days, and an
advance notice would be posted in the affected area.  Because the proposed project
would not increase the demand for recreation, nor affect existing, long-term recreational
opportunities, these impacts are considered less than significant.  Although this impact
is considered less than significant, the following mitigation measure is recommended to
further reduce the level of significance of this impact.
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Mitigation Measure 17-1:  Coordinate with City of Benicia Parks Department
Regarding Enforcement of the MSD on City Parkland.

Granite will brief the City of Benicia Parks Department about anticipated dates of
withdrawal, areas falling within the MSA, and general withdrawal and relocation
procedures approximately 30 days prior to designation of an MSA in a recreational
area.  Notices of the dates and times of the required withdrawal information (the
Withdrawal and Relocation Notice) will be provided to the Parks Department
approximately 10 days and again 72 hours prior to the establishment of an MSA in a
recreational area.  Regular updates will be given to the Parks Department via the City of
Benicia throughout the period that clearance activities are being conducted.  The
recreational area use restrictions will be enforced from 8:30 a.m to 5:00 p.m. on the
scheduled dates.  This coordination with the Parks Department will be conducted to
allow project personnel to efficiently secure areas affected by the MSA and ensure a
timely and safe withdrawal.  
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SECTION 18
TRANSPORTATION/TRAFFIC

18.1 INTRODUCTION

This section addresses the potential effects of the proposed project on traffic and
transportation resources.  Aspects of transportation relevant to the project include
surface traffic and roadways within the City of Benicia. 

18.1.1 Methodology

The analysis for potential impacts to existing roadway transportation/traffic conditions
focuses on highway capacity and highway volume.  Capacity reflects the ability of the
road network to serve the traffic demand.  The capacity of a roadway depends on the
street width, number of lanes, intersection control, and other physical factors.  Traffic
volume is a measurement of existing roadway usage.  Traffic volumes in this analysis
are reported as the evening peak-hour volume (PHV), which is defined as the highest
evening hourly volume of traffic.

The performance of a roadway segment is generally expressed in terms of LOS.  The
LOS scale ranges from A to F, with each level defined by a range of volume-to-capacity
(V/C) ratios.  LOS A, B, and C are considered good operating conditions under which
minor to tolerable delays are experienced by motorists.  LOS D represents below-
average conditions.  LOS E reflects a roadway at capacity, and LOS F represents a
jammed situation.  LOS categories are described in Table 18-1.

This analysis focuses on key road segments that could be affected by the project.  The
capacity of these roadways was estimated based on information provided by the City of
Benicia General Plan, existing traffic counts, and proposed project traffic volumes.  
Existing data on the current PHV of these roads were compared to the estimated
capacities to determine the LOS of these roads.  These data were used to describe the
affected environment.  For the environmental impacts analysis, the PHV traffic on these
roads that would be expected from the proposed project was then compared to the
estimated capacities to determine the change in the LOS.

18.1.2 Regulatory Setting

Goal 2.20 of the General Plan (City of Benicia, 1999a) is to “provide a balanced street
system to serve automobiles, pedestrians, bicycles, and transit, balancing vehicle-flow
improvements with multi-modal considerations.”  Within this goal, Policy 2.20.1 is to: 
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Table 18-1.  Multi-Lane Arterial Roadway Levels of Service

Level
of

Service
Description

Criteria (V/C Ratio)
for a

Multi-Lane Arterial
Criteria (V/C Ratio)
for 2-lane highway

A Free flow, with users
unaffected by presence of
other roadway users

0-0.3 0-0.03

B Stable flow, but presence of
users in traffic stream
becomes noticeable

0.31-0.5 0.04-0.13

C Stable flow, but operation of
single users becomes affected
by intersections with others in
traffic stream

0.51-0.7 0.14-0.28

D High density, but stable flow;
speed and freedom of
movement are severely
restricted; poor level of comfort
and convenience

0.71-0.84 0.29-0.43

E Unstable flow; operating
conditions at capacity with
reduced speeds, maneuvering
difficult, and extremely poor
levels of comfort and
convenience

0.85-1.00 0.44-0.90

F Forced breakdown flow with
traffic demand exceeding
capacity; unstable stop-and-go
traffic

>1.00 >.91

V/C  =  volume to capacity
Source:  Compiled from Transportation Research Board, 1998.

“Maintain at least a Level of Service D on all city roads, street segments, and
intersections.  Exceptions may be allowed where measures required to achieve LOS D
are infeasible because of right-of-way needs, impact on neighboring properties,
aesthetics, or community character.”

In accordance with the grading permit from the City of Benicia that will be required for
the proposed project, the construction contractor will be required to make any repairs to
minor arterial roads that construction equipment travels on to get to the site.  For the
proposed project, this requirement will apply to Rose Drive.  The conditions of the
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permit will also require that construction equipment be clean before leaving the Project
Site to avoid tracking mud onto city streets (Personal Communication, Throne, City of
Benicia, 2000). 

18.2 ENVIRONMENTAL SETTING

I-680 and I-780 provide regional access to the Project Site.  I-680 traverses north-south
through the City of Benicia, crosses the Martinez-Benicia Bridge over the Carquinez
Strait, and connects to Martinez and other communities in Contra Costa County.  I-780
traverses east-west though the City of Benicia and connects to Vallejo to the west.  

Local access is provided by East Second Street, Rose Drive, and McAllister Drive
(Figure 18-1).  East Second Street is a four-lane, major arterial that provides access to
downtown Benicia and I-780 to the south, and Industrial Way, Lake Herman Road, and
I-680 to the northeast.  Rose Drive runs generally east-west, and connects to East
Second Street east of the Project Site.  It is a two-lane road that is designated as a
minor arterial in the City of Benicia General Plan, and provides access, from both the
east and the west, to many residential communities near the Project Site.  McAllister
Drive is a two-lane road that runs north from Rose Drive into the Project Site.

Five road segments were identified as key areas that would be most affected by the
proposed project.  These road segments include East Second Street north of Rose
Drive, East Second Street south of Rose Drive, Rose Drive between East Second
Street and McAllister Drive, Rose Drive between McAllister Drive and Panorama Drive,
and McAllister Drive between Rose Drive and the McAllister Land Drive Bridge (see
Figure 18-1).  Based on traffic counts conducted in July 1999 by Fehr and Peers
Associates, Inc., the operating conditions of four of the five road segments were
analyzed for their existing LOS (Table 18-2).  Both Rose Drive road segments operate
at LOS C and both East Second Street road segments operate at LOS A.  McAllister
Drive provides local access to the Project Site and is not currently used as a public
street.  

No active railroad lines are situated within the vicinity of the Project Site, and the project
does not involve any activity that could affect rail transportation.  A railroad spur is
within 1 mile of the Project Site; however, this spur no longer contains useable tracks. 
Air traffic, which consists mainly of helicopters, is not expected to be affected by project
activities.  However, standard procedure during a BIP detonation dictates that project
activities be coordinated with the FAA and that they be notified prior to the event.  Also,
a Notice to Airmen would be issued before a BIP detonation were to take place.
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Table 18-2.  Existing LOS of Key Roads

Roadway Capacity
Existing

PHV PHV/C LOS

Rose Drive between Panorama Drive and
McAllister Drive

2,800 554 0.20 C

Rose Drive between McAllister Drive and East
Second Street

2,800 682 0.24 C

McAllister Drive between Rose Drive and the
McAllister Land Bridge

2,800 0 - -

East Second Street north of Rose Drive 5,600 723 0.13 A

East Second Street south of Rose Drive 5,600 930 0.17 A
- = not applicable
C = capacity
LOS = level of service
PHV = peak-hour volume

Source:  Fehr and Peers Associates, Inc., 1999.

18.3 ENVIRONMENTAL IMPACTS

18.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on transportation if it would:

` Cause an increase in traffic that is substantial in relation to the existing traffic
load and capacity of the street system (i.e., result in a substantial increase in
either the number of vehicle trips, the V/C ratio on the streets, or congestion at
intersections)

` Exceed, either individually or cumulatively, an LOS standard established by the
county congestion management agency for designated roads or highways

` Substantially increase hazards due to incompatible uses (e.g., heavy
construction equipment).
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18.3.2 Project Impacts

Impact 18-1:  Short-term Increase in Traffic from Project Activities.

Construction traffic is expected to create an increase of up to 100 vehicles during peak-
hour traffic.  This increase is not expected to cause an increase in traffic that is
substantial in relation to the existing traffic load and capacity of the street system. 
Construction equipment would be brought on site over a period of several days during
mobilization and would generally remain on site until no longer needed.  During surface
preparation and soil remediation activities, trucks transporting construction debris or
excavated soil off site will be entering and exiting the property via the McAllister Drive
access to Rose Drive during the work day.  Construction debris will be hauled off site
for disposal at multiple landfills that are permitted to receive construction debris (see
Section 3.3.2).  The disposal of construction debris during surface preparation activities
will generate approximately 94 one-way truck trips per day or 12 one-way truck trips per
hour for 8 work days.  If the Ridge stockpiles are transported off site, 94 one-way truck
trips per day or 12 one-way truck trips per hour would be necessary for approximately
30 days.  Approximately 2,500 cy of TNT-impacted soil will be transported off site for
disposal in a Class I or Class II landfill.  In addition, approximately 22,500 cy of soil will
require disposal in a Class II or Class III landfill (see Section 3.3.4).  The soil
remediation phase of the project will generate up to 64 one-way trips per day, resulting
in an average of 8 one-way truck trips per hour for 40 work days.  As shown on the
Project Schedule (see Figure 3-2), the truck trips required by these tasks will not occur
concurrently.

All materials expected to be moved off site, the project activities during which these
materials will be moved, and the number of truck trips required to move these materials
are shown in Table 18-3.

Peak-hour traffic associated with the project would be primarily from field personnel
commuting to the site daily.  The maximum number of field personnel expected to be on
the site each day would be 128 at the beginning of the project, but would later
decrease.  Therefore, the increase in PHV on the roads accessing the site, including
truck traffic and field personnel, would not exceed 100.  The number of workers that
would access the site via any one road segment is not known; however, because the
number would not exceed 100 on any of the access roads, this number has been used
in this analysis in order to capture the maximum potential effect of the project on local
traffic.  Table 18-4 provides an analysis of the PHV and LOS expected from the project
on the five road segments that would be used to access the site.  Because the increase
in traffic would not be substantial in relation to existing traffic load and capacity of street
system, impacts are expected to be less than significant.
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Table 18-3.  Material to be Disposed of at an Off-site Location
Material Quantity (cy) Task # of Truck Trips(a)

TNT-contaminated
Soils

25,000 Point Clearance
and Remediation of
TNT-contaminated
Soils

1,250

Chemically
Affected Soil from
Flare Site

1,500 Point Clearance
and Remediation of
Contaminated Soil

75

Chemically
Affected Soil from
Demolition Site #3

9,500 Point Clearance
and Remediation of
Contaminated Soil

475

Chemically
Affected Soil from
North Valley
Stockpiles(b)

8,000 Site Preparation 400

Ridge Stockpiled
Soils (optional)(b)

37,400 Site Preparation 1,870

Nonhazardous
vegetation

880 Site Preparation 44

Interior Chain-link
Fencing

8,700 linear feet Site Preparation 20

Nonhazardous
Construction
Debris

12,000 Site Preparation 600

Notes: (a) Assumes 20-cy-capacity dump trucks.
(b) Soils, if transported off site, will occur after the construction debris is removed.
cy = cubic yard
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Table 18-4  LOS of Key Roads during Remediation

Roadway Capacity
Existing

PHV
Projected

PHV(a)
Projected

V/C
Projected

LOS
Rose Drive between
Panorama Drive and
McAllister Drive

2,800 554 736 0.26 C

Rose Drive between
McAllister Drive and
East Second Street

2,800 682 864 0.31 D

McAllister Drive between
Rose Drive and
McAllister Drive Land
Bridge

2,800 0 130 0.05 A

East Second Street
north of Rose Drive

5,600 723 905 0.16 A

East Second Street
south of Rose Drive

5,600 930 1,112 0.20 A

Note:  (a) Includes expected PHV from occupancy of all housing units to be constructed in Unit D-1.
 LOS  = level of service
 PHV  = peak-hour volume
 V/C  = volume-to-capacity ratio

Mitigation Measure.  None required.

Impact 18-2:  Short-term Decrease to Level of Service Standards from Project-
related Traffic.

The increase in traffic from the project is not expected to change the existing LOS on
four of the five road segments analyzed.  As shown in Table 18-4, the projected LOS
for the segment of Rose Drive between Panorama Drive and McAllister Drive is
expected to remain at LOS C.  Rose Drive between McAllister Drive and East Second
Street would operate at LOS C until all housing units were occupied in Unit D-1.  Once
the housing units in Unit D-1 are occupied, this segment is expected to operate at LOS
D.  The East Second Street road segments are expected to remain at LOS A.

The maximum increase in traffic from the Project Site during any 1-hour period is
100 vehicles; this number represents the maximum impact, either individually or
cumulatively, that could occur on any one of the road segments.  Table 18-4 shows that
an increase in project-related traffic will have a less than significant impact on the LOS
currently provided on these road segments.
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Because the General Plan specifies LOS D as an acceptable LOS within the City of
Benicia, the project is not expected to exceed, either individually or cumulatively, the
LOS standard established by the General Plan.  Therefore, these short-term impacts to
the LOS are considered less than significant.

Mitigation Measure:  None required.

Impact 18-3:  Short-term Incompatible Use of Streets by Construction Traffic.

Residential streets could be affected if heavy construction equipment were to use these
streets for repetitive access to the Project Site.  Trucks transporting construction debris
or contaminated soil off site are expected to use McAllister Drive and Rose Drive
between McAllister Drive and East Second Street for approximately 48 days during the
19-month project.  Average hourly truck trips would range from approximately 16-24. 
This would represent a temporary, short-term use of these residential roads.  Rose
Drive (a minor arterial) and McAllister Drive (a residential road) are not designed to
handle routine, construction equipment traffic.  Construction traffic on these roads could
be considered an incompatible use of these roadways.  Sewer Bench Road may also
be used for access to the South Valley.  The City of Benicia will conduct pre- and post-
construction surveys of Rose Drive, McAllister Drive, and Sewer Bench Road before
initiation of and after completion of the proposed project for signs of stress or any
damage to the road, curbs, and other roadway features (Personal Communication,
Throne, City of Benicia, 2000). 

Although the use of McAllister Drive and Rose Drive between McAllister Drive and East
Second Street to the east would avoid most residential areas adjacent to the Project
Site, heavy construction traffic on these road segments would still represent a
temporary, incompatible road use.  Therefore, because project activities would result in
short-term, incompatible uses, impacts would be considered significant because these
incompatible uses would create hazards to existing traffic.  Implementing Mitigation
Measure 14-2 would reduce the impact to a less than significant level.  If Mitigation
Measure 14-2 cannot be implemented, Mitigation Measure 18-1 would be implemented. 
Although this would reduce the impact, it would be considered significant and
unavoidable.

Mitigation Measure 14-2.  Use Alternate Transportation Route.

Refer to Mitigation Measure 14-2 in Section 14, Noise.
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Mitigation Measure 18-1.  Applicant to Maintain Residential Streets.

The project applicant will be required to repair any road damage identified by the City of
Benicia following the pre- and post-construction surveys of Sewer Bench Road,
McAllister Drive, and Rose Drive during and after completion of the proposed project,
as required by the grading permit that is described in Section 18.1.2.
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SECTION 19
UTILITIES/SERVICE SYSTEMS

19.1 INTRODUCTION

Utilities and service systems include the facilities and infrastructure used for potable
water, electricity, and natural gas supply; wastewater collection and treatment; and solid
waste disposal.  This evaluation addresses the service areas of each utility provider that
serves the City of Benicia.

19.1.1 Methodology

The analysis of utilities and service systems consists of a comparison of utility systems’
requirements for the proposed project to the existing capacities and requirements of
utility systems currently serving the City of Benicia, and a determination of the effect
that implementation of the proposed project would have on the existing systems. 

19.1.2 Regulatory Setting

There are no applicable regulatory requirements for utilities and service systems.

19.2 ENVIRONMENTAL SETTING

A discussion of the utility service providers in the City of Benicia and utility usage in the
service areas is provided below.  Information on utilities on the subject property is
provided at the end of this section.

Electricity and natural gas are supplied to the City of Benicia by the Pacific Gas and
Electric Company (PG&E) (City of Benicia, 1999b).  In 1994, approximately
2,922 million kilowatt hours of electricity were used in Solano County (California
Environmental Protection Agency, Department of Toxic Substances Control, 1999a). 

The City of Benicia owns, operates, and provides the municipal water service to the
community.  The primary source of water is the State Water Project North Bay
Aqueduct.  Total system capacity is 12 million gallons per day (MGD).  Peak water
usage during summer 2000 was 9.5 MGD, and peak winter usage is 6 MGD (Personal
Communication, Tomasik, City of Benicia, 2001).

The City of Benicia provides wastewater collection, treatment, and disposal services. 
The City of Benicia has a WWTP that provides primary and secondary treatment.  The
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plant has a nominal average daily capacity of 4.5 MGD.  In 2000, the average dry
weather flow for residential, commercial, and industrial sources was 2.62 MGD. 
Because of infiltration and inflow during wet weather, the sewer system has overflowed
in the past, and the WWTP has experienced reduced treatment (California
Environmental Protection Agency, Department of Toxic Substances Control, 1999a).  A
renovation and improvement project was completed in October 2000 to restore the
plant’s reliable capacity for service to businesses and residents, while meeting state
and federal regulations (Personal Communication, Tomasik, 2001).

The Pleasant Hill Bayshore Disposal Company provides solid waste collection services
to the City of Benicia.  Waste is taken to a transfer station in Martinez, California, and
then disposed of in the Keller Canyon Landfill in Pittsburg, California (Personal
Communication, Hurl, Pleasant Hill Bayshore Disposal Company, 1999).  The Keller
Canyon Landfill opened in May 1992 as a Class II and III landfill and accepts municipal
solid waste, nonliquid industrial waste, contaminated soils, ash, grit, and sludge.  The
landfill comprises 2,600 acres of land, of which 244 acres are permitted for disposal. 
Although the landfill is permitted to receive 3,500 tons of waste per day, it receives
approximately 2,600 tons of waste per day (California Environmental Protection
Agency, Integrated Waste Management Board, 2000).

The Keller Canyon Landfill and five other landfills have been identified as potential 
landfills to receive construction debris and contaminated soil from the Project Site (see
Figure 3-7).  These landfills include:

` Kettleman Hills, California (Class I)
` ECDC Facility, East Carbon, Utah (Class I)
` Altamont Pass, Livermore, California (Class II and III)
` Potrero Hills, Suisun, California (Class III)
` Richmond Landfill, Richmond, California (Class III).

Landfill capacity, permitted capacity, and average daily disposal rates are summarized
in Table 19-1.

Utility lines are present on the property in the South Valley and in the Unit D-1 area.  A
sewer line runs along the south wall of the South Valley.  The paved community trail,
shown in Figure 17-1, overlies the sewer line.  This line was installed as part of the
Southampton development and currently provides sanitary sewer service to this area.  
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Table 19-1.  Area Landfills

Landfill Class

Life
Expectancy

(years)

Permitted
Capacity

(million cy)

Permitted
Throughput
(tons/day)

Average
Throughput
(tons/day)

Keller Canyon II and III 40 64 3,500 2,600

Altamont Pass II and III 46 58.9 11,500 6,000

Potrero Hills III 10 21.5 4,330 1,280

Richmond III 2 17.875 2,500 668

Kettleman Hills I 15 10.7 8,000 2,500 to
4,000

ECDC I 300 382 38,000 cy/day 4,000 cy/day
cy = cubic yards

Electrical, potable water, and sewer lines were installed in the Unit D-1 area as part of
the development of this portion of the Project Site for residential uses in the early
1990s.  No natural gas lines exist on the property.  Currently, minimal amounts of
electricity are used in the guard house and construction office trailer on the property. 
Potable water, which is obtained from a City of Benicia fire hydrant on the property, is
used for washing the security patrol vehicles and for investigative activities (e.g., drilling
wells).  Small amounts of domestic solid waste are produced by personnel conducting
investigative activities and security personnel on site.  Sanitary waste is collected in
portable toilets; no wastewater is generated on the site.  In addition, a high-voltage line,
which runs northwest to southeast, is situated along the northeast boundary of the
Project Site.  

19.3 ENVIRONMENTAL IMPACTS

19.3.1 Definition of Significance

Appendix G of the State CEQA Guidelines and professional judgment indicate that a
project may have a significant effect on utilities/service systems if it would:

• Create insufficient water supplies to serve the project from existing entitlements
and resources
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• Result in a determination by the wastewater treatment provider that it has
inadequate capacity to serve the project’s projected demand in addition to the
provider’s existing commitments 

• Result in the unexpected disturbance of utility service

• Be served by a landfill with insufficient capacity to accommodate the project’s
solid waste disposal needs.

19.3.2 Project Impacts

Impact 19-1:  Short-term Increase in Water Use during Excavation and Grading
Activities. 

A maximum of 240,000 gallons of water per day would be used during excavation and
grading activities for dust control, placement of fill soils, and personnel requirements. 
This number will be used to represent the maximum amount of water per day required
during project activities.  The average water requirement over the 19-month project
would be 61,321 gallons of water per workday.  The highest average consumption for 1
month would be 181,613 gallons of water per workday and the total water requirement
for the project would be 22,075,540 gallons.  Table 19-2 provides the estimated
monthly average amount of water to be used on the Project Site. 

Water will be obtained from a City of Benicia fire hydrant, and the location of the source
or sources will be coordinated with the City of Benicia Public Works Department prior to
commencement of project activities.  Backflow protection for the City’s potable water
system will also be provided.  The 240,000-gallon-per-day water requirement is
expected to represent 2.5 percent of the peak summer usage rate of 9.5 MGD and will
be within the existing 12 MGD capacity of the water system (Written Communication,
Tomasik, City of Benicia, 2000).  Increased daily water consumption resulting from the
project is expected to reach 9.7 MGD, which is approximately 81 percent of the water
system’s daily capacity; therefore, impacts to the water supply system will be less than
significant.  However, during 2001, the City’s water supply from the State Water Project
was reduced requiring the City to request a 5-percent voluntary conservation effort of its
water customers, and to plan for additional expenditures to purchase other water
supplies.  If similar voluntary cutbacks are in effect while grading activities are occurring
at the Project Site, and the Project fails to voluntarily curtail its water usage at the rate
requested of the City’s water customers, impacts to the available water supply could be
significant.  Implementing the following mitigation measure would reduce this impact to
a less than significant level.
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         Table 19-2. Estimated Water Use
           by Month  

Month Average gpd
1 9,504
2 9,504
3 23,742
4 11,179
5 12,822
6 12,242
7 10,937
8 10,937
9 10,937

10 10,937
11 11,977
12 59,343
13 56,870
14 181,613
15 134,247
16 134,247
17 134,247
18 134,247
19 134,247

Average gpd
for Project

61,321

Total Water 22,075,540
gpd = gallons per workday

Mitigation Measure 19-1:  Reduce Water Consumption from Local Water Supply
or Provide Compensation for Water Usage Above Voluntary Cutback Levels.

If the City has asked water customers to curtail water usage because drought,
environmental constraints, or other circumstances have caused insufficient supply, the
Project shall voluntarily reduce its average daily water consumption by the percentage
amount requested of the City’s water customers, or shall agree with the City on other
measures acceptable to the City to reduce impacts to the City’s water supply.  Such
measures may include, but would not necessarily be limited to, using recycled water for
some of the Project’s water requirements, rescheduling the season when grading
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activities occur to reduce overall water consumption, or paying a surcharge for usage
that exceeds the voluntary cutback levels.

Impact 19-2:  Short-term Disruption of Electrical Service in the Event a Planned
Detonation Affects the High-voltage Line.

A high-voltage electrical distribution line is situated north of the Project Site boundary. 
Planned detonations will use engineering controls, as identified in Section 3, Project
Description, to prevent damage to off-site facilities.  Therefore, no interruption of service
will occur, and less than significant impacts to electrical service are expected.

Mitigation Measure.  None required.

Impact 19-3:  Short-term Increase in Solid Waste Disposal during Surface
Preparation and Soil Remediation Activities.

Solid waste generated by on-site personnel would be collected in a dumpster, which
would be placed near the Command Post and transported to the Keller Canyon Landfill
for disposal.  Quantities of solid waste generated by personnel at the Project Site would
be minimal and would not exceed any of the permitted solid waste disposal limitations. 
Construction debris and contaminated soil will be removed from the site for disposal in
a Class I, II, or III landfill.  OE and OE scrap are not considered solid waste and would
be collected, treated, and disposed of in accordance with applicable federal, state, and
local regulations.  Metallic debris collected as part of the OE removal activities and
certified as inert would be recycled as scrap metal.

During surface preparation activities, approximately 18,000 tons of construction debris
will be transferred off site to a material recycler or one or more of the four Class II or III
landfills.  Construction debris is expected to be transferred over an 8-day period at a
rate of approximately 2,250 tons per day.  The construction debris, if transported to a
landfill, would require 20 to 90 percent of the daily permitted throughput at four landfills
(Table 19-3).  It is not expected that construction debris would be transported to the
Kettleman Hills or ECDC facility.

Soil remediation activities will result in approximately 66,000 tons of contaminated soil
requiring disposal at a rate of approximately 1,650 tons per day over approximately
40 workdays.  TNT-contaminated soil, which accounts for approximately 37,500 tons
(up to 950 tons per workday), would be transported to the Kettleman Hills or ECDC
facility for disposal.  Over the 40 workday disposal period, this would account for
approximately 12 percent of the daily permitted throughput at the Kettleman Hills
facility, and 2 percent of the daily permitted throughput at the ECDC facility (see Table 
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Table 19-3.  Disposal of Construction Debris and Contaminated Soil

Landfill

Permitted
Throughput
(tons/day)

Construction
Debris (% of

Daily
Permitted

Throughput)

TNT-Contaminated Soil
(% of Daily Permitted

Throughput)

Other Contaminated
Soil (% of Daily

Permitted
Throughput)

Keller Canyon 3,500 64 NA 20
Altamont Pass 11,500 20 NA 6
Potrero Hills 4,330 52 NA NA
Richmond 2,500 90 NA 29
Kettleman
Hills

8,000 NA 12 NA

ECDC Facility 38,000 cy NA 2 NA
cy = cubic yards

19-2).  Non-TNT- contaminated soil would be transported to the Keller Canyon, Altamont
Pass, or Richmond landfills.  These contaminated soils are expected to make up
approximately 28,500 tons or 715 tons per workday.  Assuming that only one of these
facilities was used for disposal, the daily tonnage would account for 6 to 29 percent of
the permitted daily throughput (see Table 19-3).

The amount of construction debris and contaminated soil to be disposed of would
increase the daily throughput at these landfills for a short period of time.  The four
Class II or Class III landfills proposed to receive construction debris have a combined
daily permitted throughput of approximately 21,830 tons.  The total tonnage of
construction debris represents approximately 55 percent of 1 day’s permitted
throughput.  The two Class I landfills have a combined daily permitted throughput of
approximately 65,000 tons.  The total tonnage of Class I waste to be disposed of is less
than 60 percent of 1 day’s permitted throughput for both facilities, and less than 5 days
of permitted throughput for the Kettleman Hills facility.  The three Class II landfills have a
combined daily permitted throughput of approximately 17,500 tons.  The total tonnage of
Class II waste to be disposed of accounts for less than 2 days of the available permitted
throughput at these facilities, and less than 12 days of available permitted throughput at
the smallest facility (Richmond).  The amount of construction debris and contaminated
soil to be disposed of would have a less than significant impact on the landfills within the
project area.

Mitigation Measure:  None required.
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SECTION 20
GROWTH-INDUCING IMPACTS

The State CEQA Guidelines Section 15126.2(d) requires a discussion of “the ways in
which the proposed project could foster economic or population growth, or the
construction of additional housing, either directly or indirectly, in the surrounding
environment.”  The ways in which a project could remove obstacles to population
growth must be included in the discussion.  Another topic that must be included is how
the project “may encourage and facilitate other activities that could significantly affect
the environment, either individually or cumulatively.”  The State CEQA Guidelines note
that growth in any area must not be assumed to be beneficial, detrimental, or of little
significance to the environment.  

Typical methodologies used to analyze growth-inducing impacts of a project include:

` Addition of an essential resource – the project provides a resource previously
missing from the area (e.g., water supply), and availability of this resource would
cause existing regional growth projections to be exceeded.

• Extension of critical infrastructure – the project extends infrastructure such as a
sewer or a roadway into a previously undeveloped area, and the lack of the
infrastructure had been the missing link in the chain of factors allowing growth.

` Provision of a new amenity – the project adds an amenity (e.g., recreational lake)
that could accelerate growth in the vicinity.

The proposed project involves remediation of the Project Site.  No essential resources
previously missing from the area would be provided as part of the project.  No
infrastructure to serve development would be extended into the area as part of the
project.  No amenities that could accelerate growth in the vicinity would be added as
part of the project.  In these respects, the proposed project would not be growth-
inducing.

However, as noted in Section 1.2, Background of Project, the grading for approved
residential development on the site halted when OE items were discovered.  The
residential development, although approved by the City of Benicia in 1989, cannot
proceed until OE and contaminated soils have been removed.  Therefore, the presence
of OE and contaminated soils represents an obstacle to growth.  Since the purpose of
the project is to remediate the site, successful implementation of the project would
remove a substantial obstacle to growth.  In this respect, the project would have a
significant growth-inducing impact.  
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Site Development Impact

Residential development of the Project Site could generate significant impacts on the
existing environment, either individually or cumulatively.  The 1989 EIR prepared for the
Southampton Development by the City of Benicia (EIP Associates, 1989) that
addressed residential development on the site identified the following significant
impacts:

` Increased traffic at the intersection of East Second Street and Rose Drive

` Need for additional police and fire protection resources

` Need for additional elementary and middle school facilities

` Residential structures appearing in the views from Lake Herman 

` Potential for catastrophic release of toxic substances from neighboring facilities

` Presence of contaminated soil

` Costs to the City of Benicia of serving the development

` Grading near landslide-prone areas

` Grading on expansive, erosion-prone, and liquefaction-prone soils

` Soil settlement from deterioration of bunkers on the site

` Potential damage to new structures from strong seismically induced ground
shaking during a major earthquake

` Increased erosion during construction

` Increased volume and velocity of storm water runoff

` Degradation in quality of storm water runoff

` Loss of wetlands

` Exposure to noise from Valero Energy Corporation flares.
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With the exception of the increased traffic at the intersection of East Second Street and
Rose Drive, all other significant impacts were determined to be reduced to a less than
significant level by implementation of mitigation measures.

In 1989, the City of Benicia approved the Southampton Development EIR allowing
residential development of portions of the Project Site.  The 1989 EIR addressed an
amendment to the City of Benicia General Land Use Plan and rezoning to allow
development of a portion of the Project Site with single-family homes.  Required
approvals listed in the 1989 EIR (EIP Associates, 1989) for the Project Site include the
following:

` City of Benicia General Plan Amendment and rezoning to change portions of the
site from Open Space to Low-Density Residential (0-7 dwelling units per acre),
and to amend the zoning from Open Space to Single-Family Residential (Status: 
approved)

` City of Benicia approval of tentative and final maps (Status:  approved)

` City of Benicia development agreement (Status:  executed in 1989 and expired
in 1999)

` Construction permits to construct, operate, and maintain various infrastructure
improvements and open space areas (Status:  improvements required under the
development agreement have been constructed and approved)

` Infrastructure improvements approval of City of Benicia Public Works
Department and City Council (Status:  approved).

Site Development Mitigation Measures

Mitigation measures required of the development project in the 1989 Mitigation
Monitoring Program were the following:

` Provide additional lanes and signals for the East Second Street/Rose Drive
intersection.

` Add one police beat at the point where 250 dwelling units are occupied.  Provide
funding for additional police resource needs.

` Construct, equip and staff a new fire station on East Second Street.  Fund the
additional resource needs.
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` Implement a year-round schedule for the Mills and Semple Elementary Schools
and the Benicia High School, or secure funding for a new elementary school and
a middle school.

` Take appropriate measures so that no homes are skylighted as viewed from the
three designated viewpoints north of Lake Herman.  Screening berms should be
landscaped with low shrubs and grasses to offer more screening of the homes
and make the berms appear more natural.

` The City was required to (1) instruct appropriate agencies and individuals in how
to properly implement the County Hazardous Materials Contingency Plan,
(2) undertake a community relations plan with the County of Solano to inform the
public about the Emergency Plan, and (3) urge permitting agencies to require
precautions in remediating the drum burial areas.

` Use surface soil as deep fill, rather than cover.  

` Conduct complete, site-specific geotechnical investigations to provide binding
recommendations for the repair of landslides, soil creeps, etc., in or near
developed property.  Provide grading and erosion control plans for proposed
development areas prior to grading of individual parcels.  Obtain City of Benicia 
Public Works Department approval of grading standards to be applied to the site.

` Locate structures in stable or stabilized areas to reduce the need for massive
grading; perform reconstruction of landslide prone areas as needed.  Obtain 
Public Works Department approval of grading standards to be applied to the site.

` Conduct filling or removal of bunkers which could create unacceptable amounts
of settlement if buried beneath proposed building foundations.

` Address corrective activity for contaminated topsoil in the grading plan.

` Provide anti-seismic construction, using Uniform Building Code requirements for
Seismic Zone 4 as the minimum acceptable standard, for on-site structures and
off-site improvements.

` Implement temporary and permanent erosion and sedimentation transport
control plans.
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` Develop a floodway plan for the lower reach of Sulphur Springs Creek.  Provide
detention of runoff waters to reduce the effects of increased runoff volume and
velocity downstream.  Obtain Public Works Department approval of drainage
standards to be applied to the site.

` Implement spill prevention and containment plans for major on- and off-site
construction activities.

` Consult with USACE and the DFG prior to any project approval to determine if
any permits are required and if additional mitigation measures are needed.  

` Perform additional noise monitoring to document the level of flare noise in
residential areas of the project.  Insulate residential units for noise in
conformance to City of Benicia standards.

Additional Approvals

Additional approvals will or may be necessary to allow residential development on the
Project Site following remediation.  These approvals include the following:  

` Conformance to the new City of Benicia Inclusionary Housing Ordinance that will
set affordable housing requirements

` Grading permits and building permits

` Compliance with Subdivision Improvement Agreements with the City of Benicia
for Units D-1, D-6, and D-7, relating to the construction of roads and utilities

` Permits for accessory units, if incorporated into the development

` Possible subdivision map amendment if developer deletes screening berm from
development project

` Possible development agreement if one is requested by developer.

Indirect Effects of Growth

Indirect effects of the growth that would be allowed by removal of OE and contaminated
soils are discussed in Section 21, Cumulative Impacts.
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SECTION 21
CUMULATIVE IMPACTS

21.1 INTRODUCTION

According to the State CEQA Guidelines Section 15355, cumulative impacts are
defined as “two or more individual effects which, when considered together, are
considerable or which compound or increase other environmental impacts.”  A
cumulative impact occurs from “the change in the environment which results from the
incremental impacts of the project when added to other closely related past, present,
and reasonably foreseeable probable future projects.  Cumulative impacts can result
from individually minor but collectively significant projects taking place over a period of
time” (CEQA Guidelines Section 15355[b]).

The 1998 revisions to the State CEQA Guidelines clarified cumulative impact analysis
requirements for EIRs.  An EIR must discuss cumulative impacts only when the
project’s incremental impact is “cumulatively considerable.”  CEQA defines
“cumulatively considerable” as the incremental effects of an individual project when
viewed in connection with the effects of past projects, the effects of other current
projects, and the effects of probable future projects.  If a project must implement or fund
its fair share of mitigation measures for a cumulative impact, its incremental impact is
not considered cumulatively considerable.  An EIR need not discuss cumulative impacts
that do not result in part from the proposed project (CEQA Guidelines Section
15130[a]).

21.2 DESCRIPTION OF ENVIRONMENTAL SETTING

Several proposed future projects have been identified within the region (Figure 21-1). 
Figure 21-1 is intended to depict the general location of each project; however, it does
not necessarily reflect the expected footprint of the site.  The identified projects are
listed below and summarized in Table 21-1. 

• Blake Court/Black Material Cleanup Project
• IT Corporation (IT) Panoche Facility Project 
• USACE Former Benicia Arsenal Remediation Project
• Tourtelot Property Residential Development Project
• Parcel G-4 Residential Development Project
• Benicia Business Park Project
• Gateway Plaza Project.
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Table 21-1.  Environmental Impacts of Potential Projects
Page 1 of 2

Blake
Court/Black

Material
Cleanup
Project(a)

IT
Panoche
Landfill(b)

USACE
Former
Benicia
Arsenal

Remediation
Project(c)

Tourtelot
Property

Residential
Development

Project(d)

 Parcel G-4
Residential

Development
Project

Benicia
Business

Park
Project(e)

Gateway
Plaza

Project(f)

Tourtelot
Remediation

Project

Time Frame
June 2001-
Dec 2001 

Mar 15 -
Nov 15 for

6 years
May-Aug

2001 2002-2007
Begin winter

2001
20-year
duration

Begin 2001
or after

Sep 2001-
Mar 2003

Aesthetics LTS LTS LTS LTS LTS LTS LTS S

Agriculture
Resources

LTS LTS LTS LTS LTS LTS LTS LTS

Air Quality LTS S LTS LTS LTS S LTS S

Biological
Resources

LTS S LTS S LTS LTS LTS S

Cultural
Resources

LTS LTS LTS LTS LTS LTS LTS LTS

Geology and
Soils

LTS LTS LTS S LTS LTS LTS S

Hazards and
Hazardous
Materials

LTS LTS LTS LTS LTS LTS LTS S

Hydrology/
Water Quality

LTS LTS LTS S LTS LTS LTS S

Land Use/
Planning

LTS LTS LTS LTS LTS LTS LTS S

Mineral
Resources

LTS LTS LTS LTS LTS LTS LTS LTS

Noise S LTS LTS LTS LTS LTS LTS S
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Table 21-1.  Environmental Impacts of Potential Projects
Page 2 of 2

Blake
Court/Black

Material
Cleanup
Project(a)

IT
Panoche
Landfill(b)

USACE
Former
Benicia
Arsenal

Remediation
Project(c)

Tourtelot
Property

Residential
Development

Project(d)

 Parcel G-4
Residential

Development
Project

Benicia
Business

Park
Project(e)

Gateway
Plaza

Project(f)
Tourtelot

Remediation
Project

Population/
Housing

LTS LTS LTS LTS LTS LTS LTS S

Public
Services

LTS LTS LTS LTS LTS LTS LTS LTS

Recreation LTS LTS LTS LTS LTS LTS LTS LTS

Transportation/
Traffic

LTS LTS LTS LTS LTS S LTS S

Utilities/Servic
e Systems

LTS LTS LTS LTS LTS LTS LTS LTS

Growth
Inducement

LTS LTS LTS LTS LTS LTS LTS S

Project Status EIR competed EIR
completed

Negative
Declaration
approved

EIR approved Environmental
documentation

pending

EIR in
progress

Negative
Declaration
approved

EIR in
progress

Note: Significance determinations are based upon level of significance with mitigation for all projects, with the exception of the USACE Former Benicia Arsenal Remediation Project (no
significant impacts identified), Gateway Plaza Project (no significant impacts identified), and Parcel G-4 Residential Development Project (exempt from CEQA).
CEQA = California Environmental Quality Act
EIR = Environmental Impact Report
LTS = less than significant impact
S = significant impact
USACE = U.S. Army Corps of Engineers

Sources: (a) EDAW, 2001.
(b)  California Environmental Protection Agency, Department of Toxic Substances Control, 1996.
(c)  California Environmental Protection Agency, Department of Toxic Substances Control, 2001.
(d)  EIP Associates, 1989.
(e)  LSA Associates, 2001.
(f)   City of Benicia, 1999d.
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Project Summaries

Blake Court/Black Material Cleanup Project.  This is a hazardous materials
remediation project on two separate remediation sites, which include the Blake Court
Area and the Black Material Area.  Both sites are situated within the former Solano
County Sanitary Landfill (SCSL).  

The Blake Court Area includes portions of seven residential lots, and a portion of an
open space parcel that contains, former landfill waste that is relatively non-
biodegradable.  Project activities in the Blake Court Area include the removal of all
waste material and associated contaminated soil.  Following remediation, the Blake
Court lots will be contributed to a religious organization that may construct a religious
assembly facility on the site.

The Black Material Area includes two existing Rose Drive residential units (Lots 50 and
51), a portion of two other residential lots (Lots 47 and 49), and a portion of the
adjacent Parcel C-1 (to the east of Lots 50 and 51).  In 1991, a waste material, labeled
as "Black Material," was found beneath these units.  The “Black Material” is a liquified
waste with the consistency that closely resembles pudding.  Project activities in the
Black Material Area include demolition of the structures on Lots 50 and 51, and
treatment and subsequent removal of all waste material.

The religious assembly facility may be developed on the Blake Court Area after the
remediation is complete.  Access to the site would be from Rose Drive at its intersection
with Blake Court.  The assembly facility would be approximately 20,000 square feet in
size (the building footprint is 140 feet by 140 feet).  The project may also include an
outdoor children's play area and landscaped grounds. 

Implementation of the Blake Court/Black Material Cleanup Project could result in the
following impacts:

• Aesthetics - Short-term impact to existing visual character from remediation 

• Air Quality - Short-term, increased exhaust and fugitive emissions from ground-
disturbing activities during remediation

• Biological Resources - Potential impact to sensitive flora, fauna, or habitats
from ground-disturbing activities during remediation

• Cultural Resources - Potential loss or degradation of cultural resources from
ground-disturbing activities during remediation
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• Geology and Soils - Potential increased soil erosion and risk of slope failure,
settlement, or damage from expansive soils from ground-disturbing activities
during remediation

• Hazards and Hazardous Materials - Short-term, increased risk to human health
from exposure to hazardous and nonhazardous materials on the site and during
transport

• Hydrology/Water Quality - Short-term, increased storm water runoff from
remediation; long-term alteration in surface water flow from ground-disturbing
activities; long-term potential for increased infiltration of groundwater to
subsurface

• Land Use - Conversion of a vacant parcel to religious assembly use

• Noise - Short-term increase in noise levels from heavy equipment and  traffic

• Transportation/Traffic - Short- and long-term, increased traffic on Rose Drive
from remediation; short-term incompatible use of streets from heavy equipment

• Utilities/Service Systems - Long-term, increased demand for utilities; long-term
demand for additional utility systems; short-term increase in the use of water for
dust suppression; potential impact to landfill capacity from disposal of waste
material and contaminated soils.

IT Panoche Facility Project.  This project involves the closure of the IT Panoche
Hazardous Waste Disposal Facility in Solano County and post-closure maintenance
and monitoring of the facility.  The project area includes 242 acres in an unincorporated
area of southwest Solano County (see Figure 21-1).  The site is west of I-680 and
Suisun Bay, approximately 3 miles north of central Benicia.  The objective of the project
is to close the facility and maintain it after closure, in accordance with applicable state
and federal regulations and in an environmentally responsible and feasible manner. 
The facility was used for approximately 13 years as a hazardous waste facility for
disposal of waste by various off-site users.  The type of waste received included caustic
and acidic liquids and solids, petroleum refining sludges, catalysts, hydrogen sulfide
abatement sludges, oily slurries, truck-washout debris, inorganic precipitates,
contaminated soils, organic sludges, shredded currency, and paint pigment sludges. 
No radioactive or nuclear waste was permitted or handled.  Waste management
practices included biological treatment, neutralization, evaporation ponds, and burial of
waste in landfills and trenches.  
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Implementation of the IT Panoche Facility Project could result in the following impacts:

` Aesthetics - Long-term impact to existing visual character from excavation

` Air Quality - Short-term, increased nitrogen oxides, fugitive emissions that would
exceed BAAQMD standards and short-term increased organic gases and carbon
monoxide

` Biological Resources - Short- and long-term loss of annual grassland and
riparian woodland wetlands; potential loss of habitat and mortality to sensitive
species

` Geology and Soils - Short-term, potential release of soil contaminants, short-
term increased soil erosion from construction, and long-term decrease in soil
productivity

` Hazards and Hazardous Materials - Short-term, increased risk to human health
from exposure to hazardous and nonhazardous materials on the site and during
transport

` Hydrology/Water Quality - Short- and long-term decrease in water quality from
construction, long-term alteration in surface water flow from construction, and
reduction in groundwater recharge from grading

` Noise - Short-term increase in noise levels from construction and construction
traffic

` Public Services - Short-term, increased demand for police, fire, and emergency
medical services

` Transportation - Short-term, increased traffic on facility roadways and I-680

` Utilities/Service Systems - Short-term, increased demand for utility services;
potential impact to landfill capacity from disposal of construction debris.

USACE Former Benicia Arsenal Remediation Project.  This project involves OE
clearance of three areas in the Former Benicia Arsenal referred to as the Artillery
Testing Area (Sector 2), the Demolition Site on the Valero Property (Sector 4), and the
Camel Barn Area (Sector 5).  OE clearance activities within all three areas will be
conducted by USACE.  
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The Artillery Testing Area, also referred to as the Gonzalves Property, consists of
approximately 15 acres in the north-central portion of the Former Benicia Arsenal (see
Figure 21-1).  West Channel Road defines the project’s boundaries to the southeast,
McAllister Drive Land Bridge is to the west, and the Project Site is to the north.  The
property’s topography consists of a valley running east-west in the center of the
property and valley walls to the north and south.  Activities on this site will involve OE
surface clearance of the valley walls, and subsurface clearance to depth for the valley
floor. 

The Demolition Site consists of approximately 54 acres in the west-central area of the
Formal Benicia Arsenal (see Figure 21-1).  The site boundary is defined by East
Second Street to the east, residential homes to the west and north, and Rose Drive to
the northeast.  The property’s topography is characterized by steep terrain.  Initial
activities on this site will involve OE surface clearance only.  Further clearance activities
may occur if needed

The Camel Barn Area consists of approximately 35 acres in the south-central portion of
the Former Benicia Arsenal (see Figure 21-1).  This site lies directly north of the I-680
and I-780 freeway interchange, and is characterized by rolling hills, grasslands, and
scattered trees, with several buildings situated primarily in the central area of the site. 
Activities on this site will involve OE subsurface clearance to depth.  In addition,
geophysical mapping will be performed in the area immediately north of the Camel Barn
Area.

Implementation of the USACE Former Benicia Arsenal Remediation Project could result
in the following impacts:

` Aesthetics - Short-term change in existing visual character from vegetation
removal

` Air Quality - Short-term, increased fugitive emissions from ground-disturbing
activities

` Biological Resources - Short-term impact to vegetation from removal and
potential impact to sensitive flora, fauna, or habitat from ground-disturbing
activities

` Cultural Resources - Potential loss or degradation of cultural resources from
ground-disturbing activities
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` Geology and Soils - Increased potential for landslides and soil erosion from
ground-disturbing activities

` Hazards and Hazardous Materials - Short-term, increased risk to human health
from exposure to OE

` Hydrology/Water Quality - Short-term degradation of water quality due to soil
erosion from ground-disturbing activities

` Noise - Short-term increase in noise levels from detonations and field equipment

` Population/Housing - Short-term impact to local businesses from temporary
withdrawal

` Public Services - Short-term impact to City of Benicia Police Department, Fire
Department, and emergency medical services in the event of an accident

` Transportation/Traffic - Short-term, increased traffic on East Second Street,
Rose Drive, and Hill Road

` Utilities/Service Systems - Potential impact to landfill capacity from disposal of
non-OE material and short-term increase in the use of water for dust
suppression

` Growth Inducement - Potential to induce growth by removing a barrier to
growth.

Tourtelot Property Residential Development Project.  This project includes
construction of up to 426 single-family residential units and 42 accessory dwelling units
on approximately 254 acres south of Lake Herman Park, on the Project Site described
in Section 3 (see Figure 21-1).  The majority of this project would occur after completion
of the proposed project.  However, some development on a portion of the Tourtelot
Property Residential Development Project, referred to as Unit D-1, would begin shortly
after OE clearance in the South Valley is complete.  Of the total units to be developed
on the Project Site, 81 single-family residential and up to 8 accessory dwelling units
would be developed in Unit D-1.  Unit D-1 accounts for approximately 20 acres of the
total for this project.  Single-family residential uses of the Southampton community are
situated to the west and south; grassy open space is to the north; and industrial uses
are to the east.  
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Implementation of the Tourtelot Property Residential Development Project could result
in the following impacts:

` Air Quality - Short-term increased exhaust and fugitive emissions from ground-
disturbing activities during construction and increased carbon monoxide from
increased traffic volume

` Biological Resources - Potential to impact sensitive flora, fauna, or habitat from
ground-disturbing activities; loss of grassland from residential development

` Geology and Soils - Short-term loss of topsoil and increased soil erosion from
ground-disturbing activities; long-term, increased potential for landslides from
landscape irrigation

` Hydrology/Water Quality - Short-term increased storm water runoff from
construction; decreased groundwater recharge from a net increase in impermeable
surfaces

` Land Use - Convert open space to residential uses

` Noise - Short-term increase in noise levels from construction equipment and
construction traffic; long-term increase in noise from increased traffic

` Population/Housing - Long-term increase in local population

` Recreation - Long-term, increased demand for recreation in the area

` Transportation/Traffic - Short- and long-term, increased traffic on Rose Drive and
East Second Street by construction; short-term, incompatible use of streets from
construction equipment

` Utilities/Service Systems - Long-term, increased demand for utility services,
potential impact to landfill capacity from disposal of construction debris, and short-
term increase in the use of water for dust suppression

` Growth Inducement - Potential to induce growth from the addition of new residents.

Parcel G-4 Residential Development Project.  This project includes development of
approximately 5 multifamily residential buildings containing 48-52 housing units on 3.7
acres in the southwest corner of the Southampton community, known as lower Rose
Drive (see Figure 21-1).  This area lies approximately 2 miles southwest of the Project
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Site.  It is adjacent to open space uses to the north and west, light industrial uses to the
east, and single-family residential to the south.  Parcel G-4 is generally a rough-graded,
undeveloped pad cut from a hillside.  

Implementation of the Parcel G-4 Residential Development Project could result in the
following impacts:

` Aesthetics - Long-term impact to existing visual character from residential
development

` Air Quality - Short-term, increased exhaust and fugitive emissions from ground-
disturbing activities during construction

` Biological Resources - Loss of weedy grassland vegetation

` Geology and Soils - Short-term loss of topsoil and increased soil erosion from
ground-disturbing activities; long-term, increased potential for landslides from
landscape irrigation

` Hydrology/Water Quality - Short-term, increased storm water runoff from
construction; decreased groundwater recharge from a net increase in
impermeable surfaces

` Land Use - Conversion of open space to residential land uses

` Noise - Short-term increase in noise levels from construction equipment and
construction traffic; long-term increase in noise from increased traffic

` Population/Housing - Long-term increase in local population

` Public Services - Long-term, increased demand for local schools; long-term,
increased demand for police and fire department assistance

` Recreation - Long-term, increased demand for recreation in the area

` Transportation/Traffic - Short- and long-term, increased traffic on Rose Drive
from construction; short-term, incompatible use of streets from construction
equipment
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` Utilities/Service Systems - Long-term, increased demand for utility services,
potential impact to landfill capacity from disposal of construction debris, and
short-term increase in the use of water for dust suppression

` Growth Inducement - Potential to induce growth from the addition of new
residents.

Benicia Business Park Project.  This proposed project, also referred to as the Seeno
Industrial Development Project, includes subdividing the 527.5-acre site into 69 lots for
development of limited industrial and commercial land uses (see Figure 21-1), and
retaining 170 acres as open space.  The project also includes grading and installation
of roadways, water, sewer, utilities, and two water tanks.  This site is east of the Project
Site, south of Lake Herman Road, west of Industrial Way, and north of East Second
Street.  

Implementation of the Benicia Business Park Project could result in the following
impacts:

` Aesthetics - Long-term impact to existing visual character from development of
limited industrial and commercial land uses

` Air Quality - Short- and long-term, increased exhaust and fugitive emissions
from ground-disturbing activities during construction

` Biological Resources - Potential impact to sensitive flora, fauna, or habitats
from ground-disturbing activities during construction; loss of jurisdictional
wetlands and Waters of the United States

` Cultural Resources - Potential loss or degradation of cultural resources from
ground-disturbing activities during construction

` Geology and Soils - Potential increased soil erosion, slope instability, and
shrink-swell potential from ground-disturbing activities

` Hazards and Hazardous Materials - Short- and long-term, increased risk to
human health from exposure to hazardous materials from construction activities
or the transport, storage, or release of hazardous materials

` Hydrology/Water Quality - Short-term, increased storm water runoff from
construction; decreased groundwater recharge from a net increase in
impermeable surfaces; potential degradation of water quality from soil erosion
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` Land Use - Conversion of open space to limited industrial and commercial land
uses

` Noise - Short-term increase in noise levels from construction equipment and
construction traffic; long-term increase in noise from increased traffic

` Population/Housing - Long-term increase in local population from generation of
new employment opportunities

` Public Services - Long-term, increased demand for Fire Department and
emergency medical services

` Transportation/Traffic - Short- and long-term, increased traffic on I-680, Lake
Herman Road, East Second Street, Industrial Way, and Park Road from
construction, long-term, increased demand for additional roadways to the site,
short-term incompatible use of streets from construction equipment

` Utilities/Service Systems - Long-term, increased demand for utilities; short-
term increase in the use of water for dust suppression

` Growth Inducement - Potential to induce growth from the addition of new
employment opportunities.

Gateway Plaza Project.  This project involves the construction of 113,260 square feet
of limited industrial uses on 8.5 acres of land in the northeast corner of the City of
Benicia (see Figure 21-1).  This site is east of I-680, west of the railroad corridor, and
south of Lake Herman Road.  The project would include installation of roadways and
utilities to serve the new development.  

Implementation of the Lake Herman Business Center Project could result in the
following impacts:

• Aesthetics - Long-term impact to existing visual character from development of
limited industrial uses

• Air Quality - Short-term, increased exhaust and fugitive emissions from ground-
disturbing activities during construction

• Biological Resources - Potential impact to sensitive flora, fauna, or habitats
from ground-disturbing activities during construction
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• Cultural Resources - Potential loss or degradation of cultural resources from
ground-disturbing activities during construction

• Geology and Soils - Potential for increased soil erosion, seismic ground failure,
and liquefaction from ground-disturbing activities

• Hydrology/Water Quality - Short-term, increased storm water runoff from
construction; decreased groundwater recharge from a net increase in
impermeable surfaces; decreased surface water quality from soil erosion

• Land Use - Conversion of vacant land to limited industrial land uses

• Noise - Short-term increase in noise levels from construction equipment and
construction traffic; long-term increase in noise from increased traffic

• Population/Housing - Long-term increase in local population from generation of
new employment opportunities

• Transportation/Traffic - Short- and long-term, increased traffic on Lake Herman
Road from construction, long-term increased demand for additional roadways to
the site, short-term incompatible use of streets from construction equipment

• Utilities/Service Systems - Long-term, increased demand for utilities; short-
term increase in the use of water for dust suppression

• Growth Inducement - Potential to induce growth from the addition of new
employment opportunities.

21.3 ANALYSIS OF POTENTIAL CUMULATIVE IMPACTS

According to the State CEQA Guidelines Section 15065(c), an impact must be
considered significant if it has possible environmental effects that are individually limited
but cumulatively considerable.  Where a lead agency is examining a project with an
incremental effect that is not “cumulatively considerable,” a lead agency need not
consider that effect significant, but shall briefly describe its basis for concluding that the
incremental effect is not cumulatively considerable.  Potential cumulative impacts to
which the proposed project could contribute are discussed below.



Draft Environmental Impact Report 21-15
Tourtelot Remediation, Benicia, California

21.3.1 Aesthetics

Impact 21-1:  Long-term Impacts on Existing Visual Character from Development.

The proposed project could contribute to a cumulative impact on the existing visual
character of the area.  The proposed project, as well as other projects in the area,
involve a significant amount of ground disturbance and construction associated with
project activities.  For each of these projects, some portion of the City of Benicia’s
undeveloped open space will be utilized for residential, commercial, or industrial uses,
and will substantially alter the area’s visual character.  The proposed project, together
with development projects in the area, would contribute to an overall change in the
visual character of the region.  Cumulative impacts would be significant and
unavoidable. 

Mitigation Measure.  None available.

21.3.2 Agriculture Resources 

The proposed project is not expected to have an impact on agriculture resources. 
There are no Prime or Unique Farmland or Farmland of Statewide Importance on the
Project Site.  The Project Site does not currently support agricultural use or Williamson
Act contracts.  Therefore, the proposed project has no incremental effect and would not
contribute to a cumulative impact.

21.3.3 Air Quality

Impact 21-2:  Short-term Increased Exhaust and Fugitive Emissions from
Construction Activities.

The proposed project and other projects in the area could contribute to a short-term,
cumulative impact on air quality.  Projects that involve ground disturbance and the use
of diesel- or gasoline-powered mechanical equipment have the potential to create
increased emissions and could have a cumulative effect if they occur during the same
time period as the proposed project.  According to project schedules, each of the
projects discussed in this section, with the exception of the USACE Former Benicia
Arsenal Remediation Project, has the potential to occur, in part, during the same time
as the proposed project.  Each of these projects is expected to involve the use of
construction equipment and result in ground disturbance.  

Collectively, exhaust and fugitive emissions from these projects could violate ambient
air quality standards, and contribute substantially to an existing or projected air quality
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violation.  Impacts to air quality from increased exhaust and fugitive emissions could be
significant.  Implementation of the following mitigation measure would reduce impacts
to less than significant.  

Mitigation Measure 21-1:  Require Developers to Implement Fugitive Dust
Emission Control Measures Recommended by the BAAQMD.

The City of Benicia could require developers to implement fugitive dust emission control
measures recommended by the BAAQMD for all projects involving increased fugitive
emissions.  This requirement would allow the City of Benicia to provide additional
oversight for the management of the region’s air quality.

21.3.4 Biological Resources

Impact 21-3:  Potential Loss of Habitat for and Mortality of Sensitive Species from
Ground-disturbing Activities.  

Ground-disturbing activities associated with the proposed project, as well as with other
projects in the area, could result in a cumulative impact to sensitive species in the area
from habitat loss or individual mortality; this could be a significant impact.  However, the
environmental review process for new projects requires that sensitive biological
resources be evaluated, and site-specific mitigation measures be implemented.  After
these mitigation measures are implemented, the cumulative impact to sensitive species
would be less than significant.

Mitigation Measure 21-2:  Require Developers to Implement Site-specific
Mitigation Measures Developed during the Environmental Review Process.

The City of Benicia could require developers to implement site-specific mitigation
measures developed during the environmental review process conducted for all new
projects.  This requirement would allow the City of Benicia to provide additional
oversight for the management of natural resources.

Impact 21-4:  Potential Loss of Annual Grassland and Related Common Species.

The proposed project and other projects in the area could contribute to a cumulative
impact to loss of annual grasslands as well as the common wildlife that inhabit these
areas.  Ground-disturbing activities have the potential to destroy or alter grassland
communities and could cause incidental mortality to wildlife or disruption of foraging,
nesting, or breeding patterns.  Short- and long-term loss of annual grasslands can be
expected from several of the construction projects in the area, including the proposed
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project.  Although grasslands are dominated by plant species common to the area, the
net reduction or permanent modification of grassland communities could be considered
a significant, cumulative impact.  Implementation of the following mitigation measures
would reduce impacts to less than significant.  

Mitigation Measure 21-3:  Require Developers to Contribute to an Environmental
Conservation Fund.

The City of Benicia could require developers to contribute to an Environmental
Conservation Fund designed for the purpose of purchasing, enhancing, or maintaining
biological communities in the area.  This would allow developers to fund their fair share
of mitigation for impacts resulting from their projects.

Mitigation Measure 21-4:  Require Developers to Incorporate Greenbelt Areas into
Development Plans.  

The City of Benicia could require developers to incorporate greenbelt areas or
vegetative buffer zones into development plans for the purpose of maintaining a portion
of the existing biological communities within the project area.  

Impact 21-5:  Potential Loss of Marsh and Riparian Habitat and Related Common
Species.

The proposed project and other projects in the area could contribute to a cumulative
impact through the loss of marsh and riparian habitat as well as the common wildlife
that inhabit these areas.  Ground-disturbing activities have the potential to destroy or
alter marsh and riparian areas and could cause incidental mortality to wildlife or
disruption of foraging, nesting, or breeding patterns.  Project activities within areas that
contain marsh or riparian habitat have the potential to destroy or degrade the quality of
these biological communities.  The proposed project and other projects in the area have
the potential to cause adverse effects to federally protected wetland areas such as
marsh and riparian communities.  These cumulative impacts would be considered
significant.  Implementation of the following mitigation measure would reduce impacts
to less than significant.  

Mitigation Measure 21-3:  Require Developers to Contribute to an Environmental
Conservation Fund.

Refer to Mitigation Measure 21-3, described previously in this section.
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Impact 21-6:  Potential Loss of Jurisdictional Wetlands.

Ground-disturbing activities associated with the proposed project, as well as other
projects in the area, could result in a loss of jurisdictional wetlands; this could be a
significant impact.  However, the environmental review process for new projects
requires that sensitive biological resources be evaluated and site-specific mitigation
measures be implemented.  After these mitigation measures are implemented, the
cumulative impact to jurisdictional wetlands would be less than significant.

Mitigation Measure 21-2:  Require Developers to Implement Site-specific
Mitigation Measures Developed during the Environmental Review Process.

Refer to Mitigation Measure 21-2, described previously in this section.

21.3.5 Cultural Resources

Impact 21-7:  Potential Loss or Degradation of Cultural Resources from Ground-
disturbing Activities

Ground-disturbing activities associated with the proposed project and other projects in
the area could result in damage to or loss of cultural resources in the area; this could be
a significant impact.  However, the environmental review process for new projects
requires that cultural resources be evaluated and site-specific mitigation measures be
implemented.  After these mitigation measures are implemented, the cumulative impact
to cultural resources would be less than significant.

Mitigation Measure 21-2:  Require Developers to Implement Site-specific
Mitigation Measures Developed during the Environmental Review Process.

Refer to Mitigation Measure 21-2, described previously in this section.

21.3.6 Geology and Soils

Impact 21-8:  Potential Loss of Topsoil and Increased Soil Erosion from Ground-
disturbing Activities.

Ground-disturbing activities associated with the proposed project and other projects in
the area could cause a cumulative loss of topsoil and an increase in soil erosion.  The
disturbance or loss of topsoil and increased soil erosion from wind or water could occur
during project activities as well as after project completion.  A net loss in topsoil and
increased soil erosion from the proposed project and other projects in the area could be
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considered significant.  Implementation of the following mitigation measure would
reduce the impact to less than significant.

Mitigation Measure 21-5:  Require the Use of Generally Accepted Erosion Control
Practices.

The City of Benicia could require developers to use generally accepted practices for
erosion and sediment control during project activities.  This requirement would allow the
City of Benicia to provide additional oversight for the management of natural resources.

21.3.7 Hazards and Hazardous Materials

Impact 21-9:  Short-term Increased Risk to Human Health from Exposure to OE.

The proposed project and the USACE Former Benicia Arsenal Remediation Project
have the potential to contribute to a cumulative, increased risk to human health from
exposure to OE.  However, project schedules indicate that these projects would not
occur during the same time period.  Therefore, these projects would not contribute to a
cumulative increased risk to human health.

Mitigation Measure.  None required.

Impact 21-10:  Short-term Increased Risk to Human Health from Exposure to
Contaminated Soil.

The proposed project, as well as the Blake Court/Black Material Cleanup Project and
the IT Panoche Project, have the potential to contribute to a cumulative, increased risk
to human health from exposure to contaminated soil.  Each of these projects involves
the excavation and disposal of contaminated soil.  However, the locations of these
projects indicate that the transportation route along which exposure to contaminated
soil could occur is not expected to be the same.  Therefore, cumulative impacts from an
increased risk to human health would be less than significant.

Mitigation Measure.  None required.
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21.3.8 Hydrology/Water Quality

Impact 21-11:  Short-term Degradation of Water Quality from Soil Erosion during
Ground-disturbing Activities.

The proposed project and other projects in the area could cause a cumulative impact to
water quality.  Ground-disturbing activities such as vegetation disturbance and soil
removal associated with the proposed project and several projects in the area could
result in an increased potential for rainfall to become storm water runoff.  An increase in
the amount of soil erosion could substantially degrade water quality by introducing
additional sediment or pollutants into surface and groundwater supplies.  Degradation
of water quality resulting from the proposed project and other projects in the area would
result in a significant cumulative impact.  Implementation of the following mitigation
measure would reduce the impact to less than significant. 

Mitigation Measure 21-5:  Require the Use of Generally Accepted Erosion Control
Practices.

Refer to Mitigation Measure 21-5, described previously in this section.

21.3.9 Land Use/Planning

Impact 21-12:  Short-term Incompatibility with Adjacent Land Uses.

The proposed project could contribute to a cumulative land use impact due to the
anticipated short-term incompatibility with adjacent land uses.  This temporary
incompatibility could contribute to a cumulative impact if other area projects required a
withdrawal of the same local residents or businesses as the proposed project.  The
USACE Former Benicia Arsenal Remediation Project, is the only other project in the
area that may be expected to require a withdrawal.  However, based on the proximity of
the two projects, the individuals potentially affected by withdrawals resulting from the
proposed project would not be affected by withdrawals resulting from the USACE
Former Benicia Arsenal Remediation Project.  Therefore, the proposed project’s
incremental effect on land use would not be cumulatively considerable. 

Mitigation Measure.  None required.

21.3.10 Mineral Resources

The proposed project is not expected to have an impact on mineral resources as there
have been no resources identified on the Project Site, and there is a low potential for
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discovering mineral resources.  Therefore, the proposed project has no incremental
effect on mineral resources and could not contribute to a cumulative impact. 

21.3.11 Noise

Impact 21-13:  Short-term Increased Noise Levels.  

Short-term, increased noise levels are expected to result from activities associated with
the proposed project and the other potential projects.  The proposed project and the
Tourtelot Property Residential Development Project have the potential to contribute to a
cumulative increase in noise levels.  The locations of each of these projects suggests
that project activities (e.g., heavy equipment, traffic) could collectively increase area
noise levels beyond that of an individual project.  Because the proposed project
schedules indicated that these projects could occur over the same time period, a
significant and unavoidable cumulative impact could result.  

Mitigation Measure.  None available.

21.3.12 Population/Housing

Impact 21-14:  Long-term Increase in Population Growth.

The proposed project and other projects in the area have the potential to increase
population growth in the City of Benicia.  The proposed project involves removal of
hazards that currently serve as a barrier to development.  Both the Tourtelot Property
and Parcel G-4 Residential Development projects involve direct population growth
within the City of Benicia.  The Benicia Business Park Project and Gateway Plaza
Project would create new employment opportunities that could have an indirect, yet
substantial impact on population.  Therefore, the proposed project, in conjunction with
other projects in the area, would result in a significant and unavoidable cumulative
impact to population growth.  

Mitigation Measure.  None available.

21.3.13 Public Services 

Impact 21-15:  Short-term Increased Demand for Police Department Services. 

The proposed project and the USACE Former Benicia Arsenal Remediation Project
have the potential to contribute to a cumulative, increased demand for City of Benicia
Police Department services.  However, project schedules indicate that these projects
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would not occur during the same time period.  Therefore, they would not contribute to a
cumulative increased demand for Police Department Services.

Mitigation Measure.  None required.

Impact 21-16:  Short-term Increased Demand for Fire Department and Emergency
Medical Services. 

The proposed project and other projects in the area could contribute to a cumulative
increased demand for fire and emergency medical services in the event of an accident. 
However, accidents resulting from activities associated with the proposed project and
other proposed projects are expected to be minimal, and would not exceed current
department capacities.  Therefore, cumulative impacts from the increased demand
would be less than significant. 

Mitigation Measure.  None required.

21.3.14 Recreation 

Impacts from the proposed project are limited to temporary use restrictions for portions
of adjacent recreational areas.  This temporary restriction could contribute to a
cumulative impact if other area projects required use restrictions on these areas or
other recreational opportunities in the area.  However, no other project is expected to
require use restrictions on any recreational area within the City of Benicia.  Therefore,
the proposed project’s incremental effect on recreation would not be cumulatively
considerable. 

21.3.15 Transportation/Traffic

Impact 21-17:  Short-term Increased Traffic on Rose Drive and East Second
Street.

Increased traffic from the proposed project and other projects in the area could
contribute to a cumulative impact on transportation.  Each of the projects involves the
transportation of employees to and from the project location on a daily basis.  The main
access roads identified for the proposed project are East Second Street north of I-780
and Rose Drive between Panorama Drive and East Second Street.  Based on the
locations of the other proposed projects, four projects have the potential to contribute to
a cumulative impact, including the USACE Former Benicia Arsenal Remediation
Project, the Tourtelot Property Residential Development Project, the Benicia Business
Park Project, and the Gateway Plaza Project.  However, the analysis indicates that the
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number of vehicles using Rose Drive as an access road could increase by more than
70 percent above current levels, and still not exceed the LOS D standard set by the
General Plan.  Traffic would have to increase by more than 500 percent above current
levels on East Second Street before it would exceed LOS D.  Therefore, cumulative
impacts from increased traffic on Rose Drive and East Second Street would be less
than significant.

Mitigation Measure.  None required.

Impact 21-18:  Short-term Incompatible Use of Rose Drive and McAllister Drive by
Construction Equipment.  

The incompatible use of Rose Drive and McAllister Drive by construction equipment
associated with the proposed project and the Tourtelot Property Residential
Development Project could contribute to a cumulative impact.  The Tourtelot Property
Residential Development Project is not expected to use Sewer Bench Road; therefore,
no cumulative impact could result.  Both projects would involve the use of construction
equipment traveling on Rose Drive and McAllister Drive during the same time period. 
These roads are not designed to handle routine, construction equipment traffic. 
Construction equipment could result in damage to the road and cause hazards to other
drivers.  The City of Benicia will conduct pre- and post-construction surveys of Rose
Drive and McAllister Drive to determine if these roadways were damaged during
activities associated with the proposed project.  The project applicant will then be
required to repair any damage that was determined to have occurred as a result of
project activities (see Mitigation Measure 18-1, Applicant to Maintain Residential
Streets).  Therefore, because the project applicant would mitigate any damage to the
roadways, the cumulative impact from the incompatible use of Rose Drive and
McAllister Drive would be considered less than significant.

21.3.16 Utilities/Service Systems

Impact 21-19:  Short-term Increased Demand on the Available Water Supply.

The proposed project and other projects in the area could result in a cumulative impact
on the local water system.  Construction projects often use water from the local water
supply for dust suppression or for the placement of fill soils.  Removal of large
quantities of water from the local water supply over a short time period could result in a
cumulative impact.  The proposed project is expected to use a maximum average of
181,613 gpd of water in any month of the 19-month project, which represents
approximately 2 percent of the peak summer usage of 9.5 MGD, and is well within the
existing system capacity of 12 MGD.  Water withdrawals from the proposed project and
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other projects in the area are not expected to exceed the available water supply
capacity for any 1 day.  Therefore, cumulative impacts on the available water supply are
expected to be less than significant.  

Mitigation Measure.  None required.

Impact 21-20:  Potential Impact to Landfill Capacity.

The solid waste disposal requirements of the proposed project, as well as other projects
in the area, could have a cumulative impact on landfill capacity.  Landfills that may
receive material from the proposed project are operating at varying levels of capacity. 
The amount of construction debris and contaminated soil expected from the proposed
project would increase the daily throughput of these landfills for a short time period. 
However, the daily throughput of material would not be exceeded at any of these
landfills if it were to receive all the construction debris or all the contaminated soils
expected to be transported from the proposed project.  In addition, the life expectancy
of the landfills that could receive material from the proposed project range from 2 to
300 years.  Because there are several landfills in the area that service the City of
Benicia, cumulative impacts on landfill capacity are expected to be less than significant.

Mitigation Measure.  None required.

21.3.17 Growth Inducement

Impact 21-21:  Potential to Induce Growth.

The proposed project and other projects in the area have the potential to have a
cumulative growth inducement effect within the City of Benicia.  The proposed project
and the USACE Former Benicia Arsenal Remediation Project involve removal of
hazards that currently serve as barriers to development.  Both residential development
projects would directly induce growth within the City.  The Benicia Business Park
Project and the Gateway Plaza Project would create new employment opportunities that
could have an indirect, yet substantial impact on population.  Therefore, the proposed
project, in conjunction with other projects in the area, would result in a significant and
unavoidable cumulative growth-inducing impact.  

Mitigation Measure.  None available.
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SECTION 22
ALTERNATIVES TO THE PROPOSED PROJECT

22.1 INTRODUCTION

This section presents a description of the project alternatives considered in this EIR, as
well as an introduction to alternatives in the context of CEQA.  Background information
regarding the FS conducted for remediation of the Project Site, and the preliminary
alternatives developed by this process, are presented in Section 22.2.  Section 22.3
describes the screening of alternatives under both the FS and CEQA screening
processes.  A comparison of these two processes is provided, as are the results of the
screening process, which determined the range of alternatives to be analyzed in this EIR. 
Section 22.4 identifies and analyzes each of the alternatives.  Section 22.5 identifies which
alternative is the environmentally superior alternative.

Under the State CEQA Guidelines, an EIR must analyze a reasonable range of potential
alternatives to a proposed project so that the lead agency has an opportunity to consider
options other than the proposed project.  These alternatives should describe alternate
courses of action or locations for the proposed project that could feasibly attain most or all
of the basic project objectives, while reducing the proposed projects impacts.  In this case,
because the project is a remediation of a specific site, no alternative locations were
analyzed.  A comparative analysis is conducted in order to allow the lead agency to make
an informed decision based on a range of alternatives.

22.2 BACKGROUND

An FS was conducted for the remediation of the Project Site (42 U.S.C. Section 9604 et
seq.).  This study was conducted to identify remediation goals, as well as the technologies
and processes that could be used to achieve these remediation goals.  Once the
applicable technologies and processes were identified, a range of options were
developed for consideration.  These options were initially screened based upon technical
feasibility (Earth Tech, 2001a).  As a result, eight preliminary alternatives were developed
for remediation of the Project Site.  Although the RI/FS included subalternative B (on-site
composting of TNT) for alternatives 4 through 8, subalternative B was rejected by DTSC
from further consideration, and therefore was not evaluated in the EIR.  These eight
preliminary alternatives are described below.
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Alternative 1:  No-Project/No Maintenance.

Under this alternative, no remediation activities would occur on the Project Site. 
Institutional controls currently in place (e.g., maintenance of access controls, restrictions on
development, use of the Project Site) would not be continued. 

Alternative 2:  No-Project/Institutional Controls.

Under this alternative, no remediation activities would occur on the Project Site. 
Institutional controls (e.g., maintenance of access controls, restrictions on development,
use of the Project Site) would be maintained.  Groundwater and surface water monitoring
would be conducted.

Alternative 3:  OE Point Clearance, Institutional Controls, and Monitoring.

Alternative 3 would involve OE point clearance and institutional controls over the entire
Project Site.  There would be no remediation of contaminated soils and areawide
clearance as would occur under the proposed project.  However, groundwater and surface
water monitoring would be conducted.

Alternative 4:  OE Point Clearance and Soil Remediation without Grading.

Alternative 4 would include the same activities as the proposed project except that no
areawide clearance would be conducted. 

Alternative 5:  Remediation without Excavation of OE Kick-out Zone.

Alternative 5 is the proposed project.

Alternative 6:  Remediation with Excavation of OE Kick-out Zone and Placement of
OE Kick-out Zone Soils in the North Valley.

Alternative 6 would include the same activities as the proposed project except that
areawide clearance would also occur in the South Valley OE kick-out zone, excluding the
South Valley wetlands.  This area would be excavated to bedrock and OE kick-out zone
soils would be placed in the North Valley.
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Alternative 7:  Remediation with Excavation of OE Kick-out Zone, Placement of Fill
in the North Valley, and Removal/Reconstruction of the South Valley Wetland.

Alternative 7 would include the same activities as the proposed project except that
areawide clearance would also occur in the South Valley OE kick-out zone, including the
South Valley wetlands.  The wetlands would be reconstructed in place upon completion of
the excavation.

Alternative 8:  Remediation with Excavation of OE Kick-out Zone and Placement of
OE Kick-out Zone Soils in the South Valley.

Alternative 8 would include the same activities as the proposed project except that
areawide clearance would also occur in the South Valley OE kick-out zone, excluding the
South Valley wetlands.  Soils excavated from the South Valley OE kick-out zone would be
replaced in the South Valley.  These soils would be geophysically scanned for anomalies
during replacement. 

22.3 SCREENING OF ALTERNATIVES

The screening of alternatives is a process in which a set of criteria are chosen to evaluate
alternatives and determine which of those alternatives should be retained for a detailed
analysis.  The following paragraphs describe the FS screening process, the CEQA
screening process, a comparison of the two, and the results of the screening process. 

22.3.1 Feasibility Study Screening Process

An FS incorporates a screening process in which each of the preliminary alternatives is
evaluated according to FS screening criteria.  This screening process is conducted to
eliminate those preliminary alternatives that are deemed to be not feasible based on a
number of factors, or criteria.  Each of the eight preliminary alternatives was evaluated
against the FS screening criteria of (1) effectiveness, (2) implementability, and (3) cost. 
The FS screening criteria are described in more detail below.

Effectiveness Evaluation

The key aspect of this screening evaluation is the assessment of an alternative=s ability to
meet the remediation goals.  Measures of effectiveness include:  (1) technical feasibility
(e.g., reduction of constituent toxicity, mobility, volume); (2) long-term protection of health
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and the environment; and (3) short-term protection of human health and the environment
during project activities (e.g., potential environmental effects of the alternative).

Implementability Evaluation

This evaluation considers the alternative=s feasibility based primarily on legal, social, and
economic factors.  This criterion provides a way to evaluate the reasonableness of an
alternative, considering site-specific factors (e.g., the availability of services and materials,
regulatory approvals, public input).

Cost Evaluation

This criterion is based on qualitative estimates of the capital and long-term cost,
considering the relative cost of each alternative.

22.3.2 CEQA Screening Process

The CEQA screening process allows preliminary alternatives to be assessed according to
CEQA screening criteria to determine which alternatives should be analyzed further. 
Those alternatives that satisfy the CEQA screening criteria make up the "range of
reasonable alternatives" retained for further study, as described in Section 15126.6(a) of
the State CEQA Guidelines.

The CEQA screening criteria specify that an alternative must meet some or all of the
project objectives; substantially avoid or lessen the proposed project=s significant
environmental effects; or attain feasibility based on specific economic, social, legal, or
technical considerations.  The proposed project=s objectives are the following:

$ Remediate the Project Site in a manner and to standards that would allow DTSC to
determine that all appropriate response actions have been completed, and that no
further removal/remedial action is necessary for the Project Site under the Order
issued by DTSC on June 1, 1999 (Docket No. I/SE 98/99-011).

$ Remediate the areas of the Project Site that the Benicia General Plan designates
for residential or park use to a standard suitable to allow unrestricted use of
residential lots and the park.

$ Remediate the other areas of the Project Site to a standard suitable for open space
use consistent with the City of Benicia General Plan and Zoning Ordinance.
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22.3.3 Comparison of Screening Processes

A comparison of the FS and CEQA screening processes has been conducted to
determine if the two processes are equivalent with regard to the screening of preliminary
alternatives.  Specifically, the FS and CEQA screening criteria were compared to establish
if each effectively considers the same factors during the screening process.  Table 22-1
presents the results of the comparison that determined that the screening criteria are
equivalent, as each is represented under both the FS and CEQA screening processes.

Table 22-1.  Comparison of FS and CEQA Screening Criteria

FS CEQA

Effectiveness

Remediation goals Project Objectives

Technical Feasibility Feasibility

Health/Environment Avoid or lessen significant
environmental impacts

Implementability Feasibility

Cost Feasibility

CEQA = California Environmental Quality Act
FS = feasibility study

22.3.4 Screening Process Results

The FS screening process eliminated Alternatives 3, 4, and 7, leaving five alternativesfor
further analysis.  Alternative 3 was rejected from further consideration because it would not
meet the remediation goals for the remediation of contaminated soils on the Project Site.  It
would not allow for use of the site as a residential area due to the continued existence of
hazardous materials on the property.  Alternative 4 would also not achieve the remediation
goals because OE point clearance activities would not eliminate the potential future
exposure to OE on the Project Site.  It would not provide
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sufficient protection of human health to be developed as a residential area.  Alternative 7
has not been retained for detailed analysis because it would result in significant
environmental impacts, and is not considered to be legally or economically feasible.

The remaining alternatives are evaluated throughout the remainder of this section.  Under
CEQA, an alternatives discussion focuses on comparing each alternative to the proposed
project.  Therefore, Alternative 5, which was selected as the proposed project, and has
already been analyzed in Sections 4 through 19 of this EIR, is not analyzed as an
alternative.  As a result, four alternatives have been identified as the range of alternatives to
be analyzed in further detail.  These alternatives are listed below, and a comparison of the
proposed project and the alternatives is provided in Table 22-2:

$ Alternative 1:  No-Project/No Maintenance

$ Alternative 2:  No-Project/Institutional Controls

$ Alternative 6:  Remediation with Excavation of OE Kick-out Zone and Placement of
OE Kick-out Zone Soils in the North Valley

$ Alternative 8:  Remediation with Excavation of OE Kick-out Zone and Placement of
OE Kick-out Zone Soils in the South Valley.

22.4 ANALYSIS OF THE RANGE OF ALTERNATIVES

Impacts from each of the four alternatives have been compared to impacts resulting from
the proposed project.  An initial analysis determined that there would be no impact to
agriculture or mineral resources from the proposed project or alternatives.  Therefore,
these resources will not be discussed further in this analysis.

22.4.1 Alternative 1:  No-Project/No Maintenance

22.4.1.1 Description.

Under Alternative 1, no remediation activities would be conducted.  This alternative would
not include maintenance of current security measures or any other access
restrictions or institutional controls.  The Project Site would remain in its current state with
respect to the presence of OE and contaminated soil.
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Table 22-2.  Comparison of Alternatives including the Proposed  Project

Alternatives

Activities 1 2 6 8
Proposed

Project
Institutional controls and monitoring
of entire Project Site

X

Institutional controls for open space
parcels in the South Valley and North
Valley (except for the park site), for
streets and other paved areas in the
portion of Unit D-1 within Project Site
boundaries, and the currently paved
portion of the McAllister Drive Land
Bridge

X X X

OE point clearance X X X

Excavation, treatment, and disposal
of contaminated soil

X X X

Areawide clearance of OE (grading)
in North Valley, Ridge, and Unit D-1
areas

X X X

Fill North Valley and cut the Ridge X X X

Installation of crushed bedrock layer
in North Valley

X X X

Excavation of soil in South Valley OE
kick-out zone (except for wetland
areas) and placement in the North
Valley and adjacent to South Valley
wetlands

X

Excavation of soils in South Valley
OE kick-out zone (except for wetland
areas) and replacement in the South
Valley

X

OE  =  ordnance and explosives
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22.4.1.2 Evaluation.

Under this alternative, conditions on the Project Site would remain unchanged.  Neither OE
that is potentially present nor contaminated soil would be removed or remediated. 
Alternative 1 avoids many of the significant environmental effects of the proposed project;
however, it is not considered legally feasible, nor is it protective of human health.  Although
this alternative would not meet the project objectives, it was retained as the No-Project
Alternative as required by the State CEQA Guidelines Section 15126.6(e)(1).

22.4.1.3 Impact Discussion.

A comparison of the potential environmental impacts of Alternative 1 to the potential
impacts of the proposed project is provided below.

Aesthetics

Impacts to aesthetics from Alternative 1 would be substantially less than those of the
proposed project.  No excavation, grading, or filling would occur on the site.  There would
be no short- or long-term visual impacts from any observation point on the site, nor any
impacts to scenic resources.  The site=s existing visual character would be similar to that of
baseline conditions.  There would also be no potential exposure to light or glare from
construction equipment maintenance on the Project Site.  The perimeter fencing that
currently controls access to the site would be removed.  This alternative would avoid
significant visual impacts and impacts to scenic resources that would result from the
proposed project.  Impacts to aesthetics would be less than significant.

Air Quality

Impacts to air quality from Alternative 1 would be substantially less than those described for
the proposed project.  There would be no short-term increase in exhaust or fugitive
emissions from mobilization or demobilization, equipment operation, or construction
vehicle operation.  Contaminated soil would not be removed or transported; consequently,
there would be no potential for increased VOC emissions.  No field or construction
equipment would be used on site; as a result, no short-term, increased exhaust and fugitive
emissions would occur.  There would be no HAPs or criteria emissions because no BIP
detonations would occur.  Fugitive emissions would be similar to baseline conditions.  This
alternative would avoid significant impacts from increased emissions that would occur
during the proposed project.  Impacts to air quality would be less than significant.
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Biological Resources

Impacts to biological resources from Alternative 1 would be substantially less than those
described for the proposed project.  Because no vegetation clearance, BIP detonations,
excavation, grading, or filling would occur, there would be no short- or long-term loss of
habitat (e.g., annual grassland, foraging) or jurisdictional wetlands on the Project Site.  This
alternative would avoid significant impacts from loss of habitat (including wetlands) and
impacts to flora and fauna that would result from the proposed project.  Impacts to
biological resources would be less than significant.

Cultural Resources

Impacts to cultural resources from Alternative 1 would be less than those of the proposed
project.  Because no activities would take place on the Project Site, there would be no
potential to unexpectedly encounter a cultural or paleontological resource, or cause an
impact to that resource.  Therefore, impacts to cultural resources would be less than
significant.

Geology and Soils

Impacts to geology and soils from Alternative 1 would be substantially less than those of the
proposed project.  There would be no potential for increased soil erosion because no
vegetation removal, excavation, grading, or filling would occur.  No overburden would be
removed; consequently, the stability of geologic units in the area would remain the same as
under baseline conditions.  Because no grading or filling would take place, there would be
no potential for soil expansion in susceptible clay soils or exacerbation of impacts from
fault ruptures, ground acceleration, ground shaking, or liquefaction due to earthquakes. 
There would also be no potential for long-term loss of topsoil on the Project Site.  This
alternative would avoid significant impacts from increased soil erosion, instability, and loss
of topsoil that would result from the proposed project.  Impacts to geology and soils would
be less than significant.

Hazards and Hazardous Materials

Hazards and hazardous materials impacts from Alternative 1 would be substantially greater
than those described for the proposed project.  Current security measures would not be
maintained; therefore, an increased likelihood that the public could encounter OE or
contaminated soil would exist.  Because the OE and contaminated soil would remain on
the Project Site, the risk to public health and safety is considered to be significant.



22-10 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

Hydrology/Water Quality

Impacts to hydrology from Alternative 1 would be substantially less than those described for
the proposed project.  There would be no ground disturbance or movement of soils that
could affect the hydrology of the Project Site.  The availability of the local groundwater
resources, as well as the potential for flooding and storm water runoff, would remain the
same as under baseline conditions.  Impacts to hydrology would be less than significant. 

Impacts to water quality from Alternative 1 would be substantially less than those described
for the proposed project.  There would be no potential for degraded water quality from soil
erosion.  The potential for storm water pollution would remain the same as under baseline
conditions.  However, because the proposed project involves removal of OE and
contaminated soil, the proposed project is expected to improve water quality in the area or
reduce the likelihood that contaminants in the soil would leach into the groundwater. 
Alternative 1 would not provide additional protection to water quality.  Impacts to water
quality would be less than significant.

Land Use/Planning

Impacts to land use/planning from Alternative 1 would be greater than those described for
the proposed project.  There would be no inconsistency with relevant land use policies,
incompatibilities with adjacent land uses, and no conversion of existing or designated land
uses.  However, this alternative would preclude the ability to build houses on the property
and would, therefore, be inconsistent with planned land uses for the property as determined
in the General Plan.  This alternative would not allow the current zoning ordinance to be
implemented.  Impacts to land use/planning would be significant.

Noise

Impacts from noise from Alternative 1 would be substantially less than those described for
the proposed project.  There would be no potential for BIP detonations on the Project Site;
consequently, no noise or vibration impacts would occur.  Because no remediation
activities would occur, no noise would be generated from mechanical equipment or
temporary traffic associated with remediation activities.  This alternative would avoid
significant, short-term noise impacts that would result from the proposed project.  Impacts
from noise would be less than significant.
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Population/Housing

Impacts to population/housing from Alternative 1 would be substantially less than those
described for the proposed project.  There would be no increase in population as a result
of project employees relocating to the area because no houses would be built on the
Project Site.  There would be no temporary evacuation of residents or businesses because
an MSD would not be implemented.  This alternative would avoid significant impacts from
increased population growth and inconvenience to residents that would result from the
proposed project.  Impacts to population/housing would be less than significant.

Public Services

Impacts to the Police Department, Fire Department, and emergency medical services from
Alternative 1 would be greater than those described for the proposed project.  Although
police assistance would not be required for enforcement of an MSD, an increase in police,
fire, and emergency medical assistance could occur as an indirect result of the removal of
security measures on the site.  The availability of public access to the site could lead to an
increase in injuries from exposure to OE or soil contamination.  This could result in an
increase in the demand for these services.  In addition, the Police Department would likely
be responsible for securing the site, and protecting the public from the potential risks
associated with OE and soil contamination on the Project Site.  Police assistance could be
required on a daily and continual basis.  Impacts to public services are considered to be
significant.

Recreation

Impacts to recreation from Alternative 1 would be less than those described for the
proposed project.  No MSD would be implemented; consequently, there would be no
temporary use restrictions for portions of adjacent recreational facilities.  Impacts to
recreation would be less than significant.

Transportation/Traffic

Impacts to transportation/traffic from Alternative 1 would be substantially less than those
described for the proposed project.  There would be no potential for an increase in traffic,
or decrease in LOS as a result of construction-related traffic on or near the Project Site. 
No construction equipment would be used on the site; consequently, there would be no
incompatible use of streets in the area.  This alternative would avoid significant impacts
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from incompatible use of streets that would result from the proposed project.  Impacts to
transportation/traffic would be less than significant.
Utilities/Service Systems

Impacts to utilities/service systems from Alternative 1 would be less than those described
for the proposed project.  Water usage on the Project Site would remain the same as
under baseline conditions because no water use associated with grading activities would
occur.  There would be no potential to disrupt electrical service because no detonations
would take place on the Project Site.  No additional solid waste would be generated on the
Project Site.  Impacts to utilities/service systems would be less than significant.

Growth-Inducing Impacts

Growth-inducing impacts from Alternative 1 would be substantially less than those
described for the proposed project.  No remediation activities would take place on the
Project Site.  The obstacle to growth would not be removed thereby precluding the ability to
build houses on the property.  Growth-inducing impacts would be less than significant.

22.4.2 Alternative 2:  No-Project/Institutional Controls

22.4.2.1 Description.

Under this alternative, no remediation activities would be conducted.  However, current
security measures and access restrictions would be maintained.  Periodic monitoring
would be performed to evaluate groundwater and surface water quality over time.  The
Project Site would remain in its current state with respect to the presence of OE and
contaminated soil.

22.4.2.2 Evaluation.

Under this alternative, OE and contaminated soil would not be removed, treated, or further
contained.  Other than maintaining existing access controls, no equipment, personnel,
construction, or permits and licenses would be required to implement this alternative. 
Alternative 2 avoids many of the significant environmental impacts of the proposed project
and is considered feasible; however, it is not protective of human health.  Although this
alternative would not meet the project objectives, it has been retained as an additional No-
Project Alternative, since it reduces potential exposure to OE and soil contamination
beyond Alternative 1.
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22.4.2.3 Impact Discussion.

A comparison of the potential environmental impacts of Alternative 2 to the potential
impacts of the proposed project is provided below. 

Aesthetics

Impacts to aesthetics from Alternative 2 would be substantially less than those of the
proposed project.  No excavation, grading, or filling of the site would occur.  There would
be no short- or long-term visual impacts from any observation point on the site, nor any
impacts to scenic resources.  There would also be no potential exposure to light or glare
from construction equipment maintenance on the Project Site.  This alternative would avoid
significant visual impacts and impacts on scenic resources that would result from the
proposed project.  The existing visual character of the site would be the same as under
baseline conditions.  Impacts to aesthetics would be less than significant.

Air Quality

Impacts to air quality from Alternative 2 would be substantially less than those described for
the proposed project.  There would be no short-term increase in emissions from
mobilization or demobilization activities.  There would be no HAPs or criteria emissions on
the site because no detonations would occur.  Contaminated soil would not be removed or
transported; consequently, there would be no potential for increased VOC emissions.  No
field or construction equipment would be used on site, as a result, no short-term increased
exhaust and fugitive emissions would occur.  PM10 emissions would be the same as under
baseline conditions because no grading activities would occur.  This alternative would
avoid significant impacts from increased emissions that would occur during the proposed
project.  Impacts to air quality would be less than significant.

Biological Resources

Impacts to biological resources from Alternative 2 would be substantially less than those
described for the proposed project.  Because no vegetation clearance, detonations,
excavation, grading, or filling would occur, there would be no short- or long-term loss of
habitat (e.g., annual grassland, foraging) or jurisdictional wetlands.  This alternative would
avoid significant impacts from loss of habitat (including wetlands) and impacts to flora and
fauna that would result from the proposed project.  Impacts to biological resources would
be less than significant.
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Cultural Resources

Impacts to cultural resources from Alternative 2 would be less than those of the proposed
project.  Because no activities would take place on the Project Site, there would be no
potential to unexpectedly encounter a cultural or paleontological resource, or result in the
potential to cause an impact to that resource.  Therefore, impacts to cultural resources
would be less than significant.

Geology and Soils

Impacts to geology and soils from Alternative 2 would be substantially less than those of the
proposed project.  There would be no potential for increased soil erosion on the Project
Site because no vegetation removal, excavation, grading, or filling would occur. No
overburden would be removed; consequently, the stability of geologic units in the area
would remain the same as under baseline conditions.  Because no grading or filling would
take place, there would be no potential for soil expansion in susceptible clay soils or
exacerbation of impacts from fault ruptures, ground acceleration, ground shaking, or
liquefaction due to earthquakes.  There would also be no potential for long-term loss of
topsoil on the Project Site.  This alternative would avoid significant impacts from increased
soil erosion, instability, and loss of topsoil that would result from the proposed project. 
Impacts to geology and soils would be less than significant. 

Hazards and Hazardous Materials

Hazards and hazardous materials impacts from Alternative 2 would be greater than those
described for the proposed project.  OE and contaminated soil would remain on the
Project Site and, although current security measures would be maintained, the risk to
public health and safety is considered to be significant.

Hydrology/Water Quality

Impacts to hydrology from Alternative 2 would be substantially less than those described for
the proposed project.  There would be no ground disturbance or movement of soils that
could affect the hydrology of the Project Site.  The availability of the local groundwater
resources, as well as the potential for flooding and storm water runoff, would remain the
same as under baseline conditions.  Impacts to hydrology would be less than significant. 

Impacts to water quality from Alternative 2 would be substantially less than the proposed
project.  There would be no potential for degraded water quality from soil erosion.  The
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potential for storm water pollution would remain the same as under baseline conditions. 
However, because the proposed project involves removal of OE and contaminated soil, the
proposed project is expected to improve water quality in the area or reduce the likelihood
that contaminants in the soil would leach into the groundwater.  Alternative 2 would not
provide additional protection to water quality.  Impacts to water quality would be less than
significant.

Land Use/Planning

Impacts to land use/planning from Alternative 2 would be greater than those described for
the proposed project.  There would be no inconsistency with relevant land use policies,
incompatibilities with adjacent land uses, or conversion of existing or designated land
uses.  However, this alternative would preclude the ability to build houses on the Project
Site and would, therefore, be inconsistent with planned land uses for the property as
determined in the General Plan.  This alternative would not allow the current zoning
ordinance to be implemented.  Impacts to land use/planning would be significant. 

Noise

Impacts from noise from Alternative 2 would be less than those described for the proposed
project.  There would be no potential for detonations on the Project Site; consequently, no
noise or vibration impacts would occur.  Because no construction activities would occur, no
noise would be generated from mechanical equipment or construction traffic.  This
alternative would avoid significant, short-term noise impacts that would result from the
proposed project.  Impacts from noise would be less than significant.

Population/Housing

Impacts to population/housing from Alternative 2 would be substantially less than those
described for the proposed project.  There would be no increase in population as a result
of project employees relocating to the area.  There would be no temporary evacuation of
residents or businesses because an MSD would not be implemented.  This alternative
would avoid significant impacts from increased population growth and inconvenience to
residents that would result from the proposed project.  Impacts to population/housing would
be less than significant.
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Public Services

Impacts to public services from Alternative 2 would be similar to those described for the
proposed project.  Security measures would be maintained; consequently, no additional
assistance from the Police Department, Fire Department, and emergency medical
services would be required.  Impacts to public services would be less than significant.

Recreation

Impacts to recreation from Alternative 2 would be less than those described for the
proposed project.  An MSD would not be implemented; consequently, there would be no
temporary use restrictions for portions of adjacent recreational facilities.  Access
restrictions to the paved community trail on the Project Site would be maintained.  Impacts
to recreation would be less than significant.

Transportation/Traffic

Impacts to transportation/traffic from Alternative 2 would be substantially less than those
described for the proposed project.  There would be no potential for an increase in traffic,
or decrease in the LOS as a result of construction-related traffic on or near the Project Site.
 No construction equipment would be used on the site; consequently, there would be no
incompatible use of streets in the area.  This alternative would avoid significant impacts
from incompatible use of streets that would result from the proposed project.  Impacts to
transportation/traffic would be less than significant.

Utilities/Service Systems

Impacts to utilities/service systems from Alternative 2 would be less than those described
for the proposed project.  Water usage on the Project Site would remain the same as
under baseline conditions because no excavation or grading would occur.  There would be
no potential to disrupt electrical service because no detonations would take place on the
Project Site.  No additional solid waste would be generated on the Project Site.  Impacts to
utilities/service systems would be less than significant.
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Growth-Inducing Impacts

Growth-inducing impacts from Alternative 2 would be substantially less than those
described for the proposed project.  No remediation activities would take place on the
Project Site.  The obstacle to growth would not be removed thereby precluding the ability to
build houses on the property.  Growth-inducing impacts would be less than significant.
22.4.3 Alternative 6:  Remediation with Excavation of OE Kick-out Zone and

Placement of OE Kick-out Zone Soils in the North Valley

22.4.3.1 Description.

Alternative 6 includes the components described in the proposed project.  In addition, soil
would be excavated from the South Valley OE kick-out zone, excluding the South Valley
wetlands, scanned again for OE, and used as backfill in the North Valley.  The soil would
be geophysically scanned and deposited in lifts.  If an anomaly is encountered, it would be
removed and disposed of using the same procedures used for point clearance activities.

22.4.3.2 Evaluation.

Alternative 6 would require that all OE, OE scrap, and non-OE metallic debris detected on
the Project Site be removed using point clearance.  Areawide clearance would be
performed in residential areas where there is potential for OE to be present.  Soils within
the South Valley OE kick-out zone would be areawide cleared.  Placement of soil in lifts
and scanning of each lift for OE would provide an additional level of protection beyond that
achieved by point clearance alone.  Contaminated soil would be treated, as necessary,
and disposed of in an approved off-site landfill.  Because the South Valley OE kick-out
zone soils would be excavated and used as fill in the North Valley, up to 275,000 cy of
clean crushed bedrock could require off-site disposal.

Alternative 6 meets most of the project objectives, would effectively reduce any potential
risks to public health and safety, and is technically feasible.  For most resource areas, it
would have greater impacts than the proposed project.  Hazards and hazardous materials
is the only resource area in which Alternative 6 may have slightly fewer impacts than the
proposed project.
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22.4.3.3 Impact Discussion.

A comparison of the potential environmental impacts of Alternative 6 to the potential
impacts of the proposed project is provided below. 

Aesthetics

Impacts to aesthetics from Alternative 6 would be greater than those described for the
proposed project.  This alternative would include areawide clearance of the South Valley
OE kick-out zone soils, and would result in greater disturbance to the South Valley.  It would
have a greater impact on scenic resources than would occur under the proposed project. 
Impacts to aesthetics would be considered significant.

Air Quality

Impacts to air quality from Alternative 6 would be greater than those described for the
proposed project.  Because this alternative would include areawide clearance of the South
Valley OE kick-out zone soils, impacts to air quality would be greater than those described
for the proposed project.  Extensive use of heavy equipment would be required for
excavation of the South Valley OE kick-out zone soils, and would cause a greater potential
for increased exhaust and fugitive emissions.  Impacts to air quality would be considered
significant.

Biological Resources

Impacts to biological resources from Alternative 6 would be greater than those described
for the proposed project.  Because the South Valley OE kick-out zone would be excavated,
there would be a greater potential for soil erosion to negatively affect the wetland in the
South Valley.  Impacts to biological resources would be considered significant.

Cultural Resources

Impacts to cultural resources from Alternative 6 would be slightly greater than those
described for the proposed project.  Because the South Valley OE kick-out zone would be
excavated, there would be a greater potential for subsurface cultural resources to be
disturbed in the South Valley OE kick-out zone.  However, impacts to cultural resources
would be less than significant.
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Geology and Soils

Impacts to geology and soils from Alternative 6 would be greater than those described for
the proposed project.  Under Alternative 6, excavation of the South Valley OE kick-out zone
would result in the disturbance of approximately 275,000 cy of additional soil on the Project
Site.  Because there would be more ground disturbance in the South Valley OE kick-out
zone, more soil erosion may occur in this area.  Overburden in the South Valley would be
removed; consequently, the stability of geologic units in this specific area may decrease. 
This area could experience soil expansion in susceptible clay soils, or exacerbation of
impacts from fault ruptures, ground acceleration, ground shaking, or liquefaction due to
earthquakes.  There would also be a potential for long-term loss of topsoil in the South
Valley.  Impacts to geology and soils would be considered significant.

Hazards and Hazardous Materials

Alternative 6 would provide slightly greater long-term protection from OE in the South
Valley.  Because the South Valley OE kick-out zone would undergo areawide clearance,
any OE items that were not detected during point clearance activities would be removed
during areawide clearance, resulting in an increased protection from OE hazards.  Short-
term hazards and hazardous materials impacts from Alternative 6 would be similar to those
described for the proposed project and considered significant.

Hydrology/Water Quality

Impacts to hydrology from Alternative 6 would be greater than those described for the
proposed project.  Because the South Valley OE kick-out zone would be excavated, there
would be an increased potential for storm water runoff in the South Valley.  Impacts to
hydrology would be significant. 

Impacts to water quality from Alternative 6 would be greater than those described for the
proposed project.  Degradation of water quality from soil erosion in the South Valley would
be slightly greater.  Because the OE kick-out zone soils would be excavated, there would
be an increased potential for soil erosion and storm water pollution than described for the
proposed project.  Impacts would be considered significant.

Land Use/Planning

Impacts to land use/planning from Alternative 6 would be the same as those described for
the proposed project.  Impacts to land use/planning would be considered significant.
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Noise

Impacts to noise from Alternative 6 would be greater than those described for the
proposed project.  The duration of noise associated with excavation activities would be
longer.  Noise or vibration impacts resulting from an accidental or BIP detonation and
noise from mechanical equipment or construction traffic would be considered significant.

Population/Housing

Impacts to population/housing from Alternative 6 would be greater than those described for
the proposed project.  Because the South Valley OE kick-out zone would undergo
areawide clearance, an MSD would be implemented during these activities.  Residents
would be required to withdraw from their homes an additional time.  The duration of this
evacuation would be similar to that for prior clearance.  Impacts would be significant.

Public Services

Impacts to public services from Alternative 6 would be greater than those described for the
proposed project.  Impacts would be considered less than significant.

Recreation

Impacts to recreation from Alternative 6 would be the same as those described for the
proposed project.  Impacts would be less than significant.

Transportation/Traffic

Impacts to transportation/traffic from Alternative 6 would be greater than those described
for the proposed project.  Because the South Valley OE kick-out zone soils would be
excavated and placed in the North Valley, there may be excess soil on site that could
require off-site disposal.  Therefore,  truck traffic would be expected to increase by as
much as 160 one-way truck trips per day for up to 110 workdays under Alternative 6. 
However, the increase in the amount of traffic and decrease in LOS would be less than
significant.  Significant impacts would occur as a result of incompatible use of local streets
from construction equipment. 

Utilities/Service Systems
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Impacts to utilities/service systems from Alternative 6 would be greater than those
described in the proposed project.  The sewer force main would be relocated, and there
may be a potential for degradation of wastewater flows.  There would also be more water
used in the South Valley for dust control during areawide clearance in the South Valley OE
kick-out zone.  Because Alternative 6 would place OE kick-out zone soils in the North
Valley, a greater amount of soil would need to be disposed of off site, causing potentially
greater impacts to landfill capacity.  However, impacts would be less than significant.

Growth-Inducing Impacts

Growth-inducing impacts from Alternative 6 would be the same as those described for the
proposed project.  Growth-inducing impacts would be significant. 

22.4.4 Alternative 8:  Remediation with Excavation of OE Kick-out Zone and
Placement of Fill in South Valley

22.4.4.1 Description.

Alternative 8 includes the components described in the proposed project.  In addition, soil
would be excavated from the South Valley OE kick-out zone, scanned again for OE, and
reused as backfill in the South Valley.  The soil would be geophysically scanned and
deposited in lifts.  If an anomaly were encountered, it would be removed and disposed of
using the same procedures as have been conducted with point clearance activities. 
Excavation and replacement of OE kick-out zone soils in the South Valley would require an
engineering design that would maintain slope stability and drainage controls. 

22.4.4.2 Evaluation.

Alternative 8 would provide a high degree of assurance that all OE has been removed from
the Project Site.  Placement of soil in lifts and scanning each lift for OE would provide an
additional level of protection beyond that achieved by point clearance alone.  In order to
replace the excavated soil in the South Valley OE kick-out zone, additional engineering
practices would be necessary in order to provide soil stability on slopes and prevent
significant erosion.  Substantially greater time and resources would be required to replace
the soil in the South Valley including the increased use of heavy equipment, additional
movement of soils associated with achieving slope stability, and the utilization of drain
structures to control runoff and soil erosion.



22-22 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

Alternative 8 meets most of the project objectives and is technically feasible.  It would
provide an additional level of remediation beyond that achieved from the proposed project.
 This alternative would be implementable but would require substantial time and resources,
given the technical and regulatory requirements.  In addition, Alternative 8 presents a
greater environmental risk to several resource areas than the proposed project.  Hazards
and hazardous materials is the only resource area in which Alternative 8 may have slightly
fewer impacts than the proposed project.

22.4.4.3 Impact Discussion.

A comparison of the potential environmental impacts of Alternative 8 to the potential
impacts of the proposed project is provided below. 

Aesthetics

Impacts to aesthetics from Alternative 8 would be greater than those of the proposed
project.  Although soil excavated from the South Valley would be replaced after OE
clearance is completed, temporary impacts in the South Valley would be greater than those
described for the proposed project.  After areawide clearance, this area would be
designed to mimic the topography of the South Valley before excavation, and would reduce
permanent changes to visual resources in the South Valley.  Impacts to aesthetics would
be considered significant. 

Air Quality

Impacts to air quality from Alternative 8 would be greater than those described for the
proposed project.  Extensive use of heavy equipment would be required for excavation of
the South Valley OE kick-out zone, and for successful stabilization of soils in the South
Valley after excavation.  This additional equipment would produce more exhaust and
fugitive emissions than under the proposed project.  Impacts to air quality would be
significant.

Biological Resources

Impacts to biological resources from Alternative 8 would be greater than those described
in the proposed project.  Ground-disturbing activities associated with excavation of the
South Valley OE kick-out zone and replacement of soil to the South Valley would likely
result in a higher degree of siltation and soil erosion that could have a significant effect on
the South Valley wetland.  Therefore, impacts to biological resources would be significant. 
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Cultural Resources

Impacts to cultural resources from Alternative 8 would be slightly greater than those
described for the proposed project.  Because the South Valley OE kick-out zone would be
excavated, there would be a greater potential for subsurface cultural resources to be
disturbed in the South Valley OE kick-out zone.  However, impacts to cultural resources
would be less than significant.

Geology and Soils

Impacts to geology and soils from Alternative 8 would be greater than those described for
the proposed project.  Excavation of the South Valley OE kick-out zone would result in the
disturbance of approximately 275,000 cy of additional soil than under the proposed project.
 Because there would be more ground disturbance in the South Valley OE kick-out zone,
more soil erosion may occur in this area.  Overburden in the South Valley would be
removed and replaced.  Replacing excavated soil presents several engineering challenges
with regard to ensuring soil stability and controlling erosion; consequently, the stability of
geologic units in this specific area may decrease.  This area could experience soil
expansion in susceptible clay soils or exacerbation of impacts from fault ruptures, ground
acceleration, ground shaking, or liquefaction due to earthquakes.  There would also be a
potential for long-term loss of topsoil in the South Valley.  Impacts to geology and soils
would be significant.

Hazards and Hazardous Materials

Alternative 8 would provide slightly greater long-term protection from OE in the South
Valley.  Because the South Valley OE kick-out zone would undergo areawide clearance,
any OE items that were not detected during point clearance activities would be removed
during areawide clearance, resulting in an increased protection from OE hazards.  Short-
term hazards and hazardous materials impacts from Alternative 8 would be similar to those
described for the proposed project, and considered significant
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Hydrology/Water Quality

Impacts to hydrology from Alternative 8 would be greater than those described for the
proposed project.  Because the South Valley OE kick-out zone would be excavated, there
would be an increased potential for storm water runoff in the South Valley.  This alternative
would also require the use of drainage structures at various elevations along the South
Valley walls to prevent runoff from causing erosion.  Introduction of drainage structures
would alter the local hydrology, and could impact the quality or existence of the South Valley
wetland.  Impacts to hydrology would be significant.

Impacts to water quality from Alternative 8 would be greater than those described for the
proposed project.  Degradation of water quality from soil erosion in the South Valley would
be slightly greater.  Because the OE kick-out zone soils would be excavated, there would
be an increased potential from soil erosion and storm water pollution.  Impacts to water
quality would be considered significant. 

Land Use/Planning

Impacts to land use/planning from Alternative 8 would be the same as those described for
the proposed project.  Impacts to land use/planning would be significant. 

Noise

Impacts from noise from Alternative 8 would be greater than those described for the
proposed project.  The additional construction equipment necessary to excavate and
replace soils in the South Valley would result in noise impacts that would last longer than
under the proposed project.  Noise and vibration impacts would be significant.

Population/Housing

Impacts to population/housing from Alternative 8 would be greater than those described for
the proposed project.  Because the South Valley OE kick-out zone would undergo
areawide clearance, an MSD would be implemented during these activities.  Residents
would be required to withdraw from their homes an additional time.  The duration of this
withdrawal would be similar to that for point clearance.  Impacts would be significant.
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Public Services

Impacts to public services from Alternative 8 would be the same as those described for the
proposed project.  Impacts would be less than significant.

Recreation

Impacts to recreation from Alternative 8 would be the same as those described for the
proposed project.  Impacts would be less than significant.

Transportation/Traffic

Impacts to transportation/traffic from Alternative 8 would be similar to those described for
the proposed project.  The increase in the amount of traffic and decrease in level of service
would be less than significant.  Impacts from the incompatible use of local streets would be
significant. 

Utilities/Service Systems

Impacts to utilities/service systems from Alternative 8 would be greater than those
described in the proposed project.  The sewer force main would be relocated; there may
be a potential for degradation of wastewater flows.  There could also be more water used
in the South Valley for dust control during areawide clearance in the South Valley OE kick-
out zone; however, impacts would be less than significant. 

Growth-Inducing Impacts

Growth-inducing impacts from Alternative 8 would be the same as those described for the
proposed project.  Growth-inducing impacts would be significant.

22.5 ENVIRONMENTALLY SUPERIOR ALTERNATIVE

Section 15126.6(e)(2) of the State CEQA Guidelines requires that an EIR identify an
environmentally superior alternative.  Alternative 2, which includes institutional controls over
the Project Site and groundwater and surface water monitoring, has been identified as the
environmentally superior alternative because it would result in the least environmental
impacts while providing cursory protection for human health.  However, CEQA requires that
if the No-Project Alternative is chosen as the environmentally superior alternative, a second
alternative must also be chosen as environmentally superior.  As a result, the proposed
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project and Alternative 6 have both been identified as environmentally superior alternatives,
because they both achieve the project objectives and would both be acceptable for
remediation of the Project Site.  The proposed project has been chosen as environmentally
superior because it reduces the risk to human health from hazards and hazardous
materials, while also reducing environmental impacts of the proposed project in several
resource areas (i.e., aesthetics, air quality, biological resources, cultural resources,
geology and soils, hydrology/water quality, noise, utilities/service systems).  Alternative 6
has been chosen as an environmentally superior alternative because it provides superior
protection from hazards and hazardous materials.  Although Alternative 6 would result in
several significant environmental impacts, the slight increase in the protection of human
health may be an overriding consideration.

The following is a description of the approach used in identification of the environmentally
superior alternatives and an assessment of the proposed project and each of the project
alternatives considered.

22.5.1 Approach

This EIR evaluates the impacts of the proposed project and the alternatives on a wide
range of resources.  This evaluation is presented in Sections 4 through 20 of this EIR and
Section 22.3.  In identifying the environmentally superior alternative, however, the
assessment emphasizes one resource area considered to be of most importance.  Due to
the nature of the project, the risk to human health has been identified as one of the most
significant potential effects of the remediation activities.

22.5.2 Comparison of Alternatives

Several of the project alternatives would result in reduced environmental effects in
individual resource areas while also resulting in more severe impacts to others.  The
alternatives were compared to each other and the proposed project to determine which
alternative poses the least risk to human health and the environment.  In order to compare
the alternatives, a summary of relative impacts from each, compared to the proposed
project, is provided in Table 22-3.  Table 22-4 summarizes the impacts of the proposed
project and the alternatives relative to baseline conditions.  Tables 22-3 and 22-4 can be
found at the end of this section. 
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22.5.2.1 Proposed Project.

The proposed project is considered one of the environmentally superior alternatives 
because it reduces the risk to human health from hazards and hazardous materials, while
also reducing several of the environmental effects of Alternative 6, the other environmentally
superior alternative.

Although Alternative 8 provides a high level of protection from hazards and hazardous
materials, it would result in greater impacts to aesthetics, air quality, biological resources,
cultural resources, geology and soils, hydrology/water quality, noise, transportation/traffic,
and utilities/service systems than the proposed project.  Alternatives 1 and 2 would result in
greater impacts to hazards and hazardous materials and land use than the proposed
project.  Alternative 1 would also result in greater impacts to public services. 

22.5.2.2 Alternative 1:  No Project/No Maintenance.

This alternative would generally result in fewer significant impacts to the environment than
the proposed project.  This No-Project/No Maintenance Alternative avoids many of the
impacts of the proposed project because it does not involve any activity on the Project Site.
 However, the level of impact from hazards and hazardous materials would be substantially
greater than that of the proposed project.  This alternative also poses a greater risk to
human health from hazards and hazardous materials than under Alternatives 2, 6, and 8. 
Impacts to land use and public services would be greater than the proposed project and
Alternatives 6 and 8.  Impacts to public services would be greater than that of Alternative 2.
 Therefore, Alternative 1 is not shown to be environmentally superior to all the project
alternatives.
22.5.2.3 Alternative 2:  No Project/Institutional Controls.

This alternative has the least impact to the environment in most resource categories except
hazards and hazardous materials.  For most resource areas (i.e., aesthetics, air quality,
biological resources, geology and soils, hydrology/water quality, noise, population/housing,
transportation/traffic, and growth inducement), Alternative 2 has substantially fewer impacts
than the proposed project and Alternatives 6 and 8.  Alternative 2 provides greater
protection from hazards and hazardous materials, and results in the same or fewer impacts
than Alternative 1 in all resource areas. 

Impacts from hazards and hazardous materials would still be considered significant;
however, institutional controls would limit access to the Project Site and minimize the risk
to human health.  This alternative is not considered to provide the highest degree of



22-28 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

protection from hazards and hazardous materials but does limit potential risks.  Due to the
fact that the risk to human health is limited, and this alternative provides the highest degree
of protection among the remaining resource areas (with the exception of land use),
Alternative 2 is considered the environmentally superior alternative.

22.5.2.4 Alternative 6:  Remediation with Excavation of OE Kick-out Zone and
Placement of OE Kick-out Zone Soils in the North Valley.

Alternative 6 provides slightly greater protection from hazards and hazardous materials. 
Although Alternative 6 would result in several significant environmental impacts, the level to
which it protects human health may be an overriding consideration.  Compared to the
proposed project, Alternative 6 has greater impacts to aesthetics, air quality, biological
resources, cultural resources, geology and soils, hydrology/water quality, noise,
population/housing, transportation/traffic, and utilities/service systems than the proposed
project.  Alternatives 1 and 2 have fewer impacts than Alternative 6 for all resource areas,
except hazards and hazardous materials and land use.  Alternative 1 also has greater
impacts to public services.  Alternative 6 has greater impacts to aesthetics and
transportation/traffic, and fewer impacts to geology and soils and hydrology/water quality
than Alternative 8.

22.5.2.5 Alternative 8:  Remediation with Excavation of OE Kick-out Zone and
Placement of Fill in South Valley.

Alternatives 1 and 2 have fewer impacts than Alternative 8 in all resources areas, except
land use and hazards and hazardous materials.  Alternative 1 would also result in greater
impacts to public services.  The proposed project has the same or fewer impacts for all
resource areas, except hazards and hazardous materials.  As with Alternative 6,
Alternative 8 provides the highest degree of protection from hazards and hazardous
materials.  However, this alternative presents the greatest impacts to air quality, biological
resources, soils, hydrology, water quality, and noise of all the alternatives.  For these
reasons, Alternative 8 is not shown to be an environmentally superior alternative.
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Table 22-3.  Summary of Impacts - Comparison to the Proposed Project

Resource Area
Proposed

Project
Alternative

1
Alternative

2
Alternative

6
Alternative

8

Aesthetics 0 - - - - - - ++ +

Air Quality 0 - - - - - - + ++

Biological
Resources

0 - - - - - - ++ ++

Cultural Resources 0 - - + +

Geology and Soils 0 - - - - - - + ++

Hazards and
Hazardous
Materials

0 +++ ++ - -

Hydrology/Water
Quality

0 - - - - - - + ++

Land Use/Planning 0 + + 0 0

Noise 0 - - - - - - + ++

Population/Housing 0 - - - - - - + +

Public Services 0 + - 0 0

Recreation 0 - - - - 0 0

Transportation/
Traffic

0 - - - - - - + 0

Utilities/Service
Systems

0 - - - - + +

Growth Inducement 0 - - - - - - 0 0

0 = Level of impact is equivalent to the proposed project.
S = Level of impact is slightly less than the proposed project.
- - = Level of impact is moderately less than the proposed project.
- - - = Level of impact is substantially less than the proposed project.
+ = Level of impact is slightly more than the proposed project.
++ = Level of impact is moderately more than the proposed project.
+++ = Level of impact is substantially more than the proposed project.
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Table 22-4.  Determination of Significance Compared to Baseline Conditions

Resource Area
Proposed

Project
Alternative

1
Alternative

2
Alternative

6
Alternative

8

Aesthetics S LTS LTS S S

Air Quality S LTS LTS S S

Biological
Resources

S LTS LTS S S

Cultural Resources LTS LTS LTS LTS LTS

Geology and Soils S LTS LTS S S

Hazards and
Hazardous Materials

S S S S S

Hydrology/Water
Quality

S LTS LTS S S

Land Use/Planning S S S S S

Noise S LTS LTS S S

Population/Housing S LTS LTS S S

Public Services LTS S LTS LTS LTS

Recreation LTS LTS LTS LTS LTS

Transportation/
Traffic

S LTS LTS S S

Utilities/Service
Systems

LTS LTS LTS LTS LTS

Growth Inducement S LTS LTS S S

S = Impact is significant compared to baseline conditions.
LTS = Impact is less than significant compared to baseline conditions.
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SECTION 23
ORGANIZATIONS CONTACTED

The following agencies were contacted during preparation of this EIR.

Federal Agencies

U.S. Army Corps of Engineers, Sacramento District
U.S. Department of Agriculture, Natural Resources Conservation Service
U.S. Department of the Interior, U.S. Fish and Wildlife Service

State Agencies

California Department of Fish and Game
California Department of Water Resources
San Francisco Bay Regional Water Quality Control Board

Local Agencies

Bay Area Air Quality Management District
City of Benicia, Engineering Department
City of Benicia, Fire Department
City of Benicia, Planning Department
City of Benicia, Police Department 
City of Benicia, Public Works Department
County of Contra Costa, Environmental Health Division
County of Alameda, Environmental Health Department
County of Solano, Department of Environmental Management
Northwestern Information Center of the Historical Resources Information System
Solano County Environmental Management Division

Private Organizations

Allied Waste Industries, Inc.
EDAW, Inc.
National Agriculture Compliance Assistance Center
Pacific Gas and Electric Company
Pleasant Hill Bayshore Disposal Company
Wetlands Research Associates, Inc.
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SECTION 25
GLOSSARY/ACRONYMS

A-Weighted Sound Level (dBA).  A number representing the sound level that is
frequency weighted according to a prescribed frequency response established by the
American National Standards Institute (ANSI S1.4-1971), and accounts for the
response of the human ear.

Acoustics.  The science of sound, including the generation, transmission, and effects
of sound waves, both audible and inaudible.

Alluvium.  Clay, silt, sand, gravel, or similar detrital material deposited by running
water.

Anomaly.  An indication of a buried item that might be unexploded ordnance (UXO).

Attainment area.  A region that meets the National Ambient Air Quality Standards
(NAAQS) for a criteria pollutant under the Clean Air Act (CAA).

Bearing capacity.  Intense ground shaking from an earthquake that increases the
pore-water pressure, and causes the soil materials to lose their shear strength.

California Natural Diversity Data Base.  A statewide inventory of the locations and
condition of California’s rarest plants, animals, and natural communities.  It is part of the
nationwide Natural Heritage Network established by the Nature Conservancy.

Clean Air Act (CAA).  (42 U.S. Code [U.S.C.] 7401 et seq.) Establishes (1) national air
quality criteria and control techniques (Section 7408); (2) national ambient air quality
standards (Section 7409); (3) state implementation plan requirements (Section 4710);
(4) federal performance standards for stationary sources (Section 4711); (5) national
emission standards for hazardous air pollutants (Section 7412); (6) applicability of CAA
to federal facilities (Section 7418) (i.e., federal agency must comply with federal, state,
and local requirements respecting control and abatement of air pollution, including
permit and other procedural requirements, to the same extent as any person);
(7) federal new motor vehicle emission standards (Section 7521); (8) regulations for fuel
(Section 7545); (9) aircraft emission standards (Section 7571).

Clean Water Act (CWA).  (33 U.S.C. Section 1251 et seq.) Restores and maintains the
chemical, physical, and biological integrity of the nation’s waters.
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Colluvium.  Rock detritus and soil accumulated at the foot of a slope.

Criteria pollutants.  The CAA required the U.S. Environmental Protection Agency
(EPA) to set air quality standards for common and widespread pollutants after preparing
“criteria documents” summarizing scientific knowledge on their health effects.  Today
there are standards in effect for six “criteria pollutants,” sulfur dioxide (SO2), carbon
monoxide (CO), particulate matter equal to or less than 10 microns in diameter (PM10),
nitrogen dioxide (NO2), ozone, and lead.

Cultural Resources.  Prehistoric and historic districts, sites, buildings, objects, or any
other physical evidence of human activity considered important to a culture, subculture,
or a community for scientific, traditional, religious, or any other reason.  

Cumulative Impact.  The impact on the environment that results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable
future actions regardless of what agency (federal or nonfederal) or person undertakes
such other actions.  Cumulative impacts can result from individually minor, but
collectively significant, actions taking place over a period of time.

Decibel (dB).  A unit of measurement of a logarithmic scale that describes the
magnitude of a particular quantity of sound pressure or power with respect to a
standard reference value.

Demilitarization.  The mutilation, cutting, crushing, scrapping, melting, burning, or
other alteration of military equipment or material, designed to prevent it from being used
for its originally intended military purpose.  

Demolition.  Destruction of structures, facilities, or material by use of fire, water,
explosives, mechanical, or other means.  

Detonation.  A chemical reaction that propagates with such rapidity that the rate of
advance of the reaction zone into the unreacted material exceeds the velocity of sound
and explosions.  

Endangered species.  A species that is threatened with extinction throughout all or a
significant portion of its range.

Excess property.  Property that is reported to the General Services Administration as
no longer required by a federal agency.  This property is then made available to all
other federal agencies.
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Fault zone.  An area where rupture and subsequent motion has produced rock that is
badly crushed.  This area may be many feet thick, providing a conduit for the relatively
easy passage of fluids.

Imminent and/or Substantial Endangerment Determination and Remedial Action
Order (Order).  Issued in June 1999 by the Department of Toxic Substances Control,
this Order provides the framework for the remediation work for the Project Site.

Jurisdictional wetlands.  Those wetlands that meet the hydrophytic vegetation, hydric
soils, and wetland hydrology criteria under normal circumstances (or meet the special
circumstances as described in the 1987 U.S. Army Corps of Engineers (USACE)
wetland delineation manual where one or more of these criteria may be absent and are
a subset of “Waters of the United States”).

Ldn.  Day-night average sound level.  The 24-hour average-energy sound level
expressed in decibels (dB), with a 10-dB penalty added to sound levels between
10:00 p.m. and 7:00 a.m. to account for increased annoyance due to noise during night
hours.

Leq.  The equivalent steady-state sound level, which, in a stated period of time, would
contain the same acoustical energy as time-varying sound level during the same period.

Level of Service (LOS).  In transportation analysis, a qualitative measure describing
operational conditions within a traffic stream, and how they are perceived by motorists
and/or passengers.

Maximum fragmentation distance.  The maximum distance a fragment is expected to
travel from a detonation in which no engineering controls were used.  The maximum
fragmentation distance varies among types and sizes of OE.

Mitigation.  A method or action to reduce or eliminate program impacts.

Military munitions.  Includes all types of both conventional and chemical ammunition
products and their components, produced by or for the military for national defense and
security.  

Minimum Separation Area (MSA).  Includes areas within 200 feet of the Project Site
boundary.

Minimum Separation Distance (MSD).  Distance beyond which the public must
withdraw during all intrusive OE investigations.
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Modified Mercalli Intensity Scale.  One of numerous intensity scales that have been
developed over the last several hundred years to evaluate the effects of earthquakes. 
This scale, currently used in the United States, is composed of 12 increasing levels of 
intensity that range from imperceptible shaking to catastrophic destruction.  It does not
have a mathematical basis; instead it is an arbitrary ranking based on observed effects.

National Ambient Air Quality Standards (NAAQS).  Section 109 of the CAA requires
the U.S. EPA to set nationwide standards, the NAAQS, for widespread air pollutants.  
Currently, six pollutants are regulated by primary and secondary NAAQS:  CO, lead,
NO2, ozone, PM10, and SO2.

Non-OE.  Potential contaminants (excluding OE) in soil, sediment, surface water, and
groundwater that exceed background levels or U.S. EPA Region IX Residential
Preliminary Remediation Goals, whichever is higher.

OE scrap.  Includes items that are fragments of functioned ordnance, as designed or
intentionally destroyed, and that contain no explosive or other items of a dangerous
nature.  OE scrap is inert and does not pose a safety risk.

Ordnance and explosives (OE).  Includes bombs and warheads, artillery, and mortar;
rocket ammunition, mines, and propellants; and all similar and related items or
components, explosive in nature or otherwise designated to cause damage to
personnel or material.  Soils with explosive constituents are considered OE if the
concentration is sufficient to be reactive, and presents an imminent safety hazard. 
UXO is a subset of OE.

Particulate matter equal to or less than 10 microns in diameter (PM10).  Solid
particles consisting of dust, soot, and various types of chemical species that have been
emitted into the atmosphere and can remain suspended for several days or weeks.  
PM10 can be hazardous to human health because it is small enough to penetrate the
lung’s natural defenses, and may contain toxic or other chemicals that present a health
concern.  One of the six criteria pollutants for which there is a national ambient air
quality standard.

Project Site.  The Tourtelot Property and portions of adjoining properties.
Remediation.  The process of removing or detoxifying environmental contamination.

Ridge.  An area of the Project Site that separates the North Valley from the South
Valley.

Riparian.  Of or on the bank of a natural course of water.
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Sensitive habitat.  An area inhabited by rare, threatened, or endangered species; an
ecosystem supporting a wide variety of plants, birds, and wildlife.

Subsurface clearance.  The process in which OE is removed from below the ground
surface and properly disposed of. 

Threatened species.  Plant and wildlife species likely to become endangered in the
foreseeable future.

Unexploded ordnance (UXO).  Military munitions that have been primed, fuzed,
armed, or otherwise prepared for action, and have been fired, dropped, launched,
projected, or placed in such a manner as to constitute a hazard to operations,
installation personnel, or material, and remain unexploded either by malfunction,
design, or any other cause.  UXO is a subset of OE.

USACE Regulatory.  Refers to the division of the USACE responsible for permitting
activities in wetland areas.

UXO clearance.  The surface or subsurface removal of identified UXO from a defined
area.  

Voluntary Separation Distance.  Distance beyond which the public may choose to
withdraw during all intrusive OE investigations.

Visual sensitivity.  Public values, goals, awareness, and concern regarding visual
quality.  Defined as the degree of public interest in a visual resource or concern over
changes in the quality of that resource.  Visual sensitivity is a key factor in assessing
the importance of a change to a visual resource.

Wetlands.  Areas that are inundated or saturated with surface or groundwater at a
frequency and duration sufficient to support a prevalence of vegetation typically
adapted for life in saturated soil.  This classification includes swamps, marshes, bogs,
and similar areas.
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ABBREVIATIONS AND ACRONYMS

A.D. Anno Domini
A-P Alquist-Priolo
ANSI American National Standards Institute
ASR Archives Search Report
ATF Bureau of Alcohol, Tobacco, and Firearms
B.C. Before Christ
BAAQMD Bay Area Air Quality Management District
bgs below ground surface
BIP blow in place
BMP best management practice
CAA Clean Air Act
CAAQS California Ambient Air Quality Standards
Cal/EPA California Environmental Protection Agency
California Register California Register of Historical Resources
Caltrans California Department of Transportation
CARB California Air Resources Board
CCR California Code of Regulations
CDMG California Division of Mines and Geology
CEQA California Environmental Quality Act
CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act
CFR Code of Federal Regulations
CNDDB California Natural Diversity Data Base
CNEL Community Noise Equivalent Level
CNPS California Native Plant Society
CO carbon monoxide
COC chemical of concern
CWA Clean Water Act
cy cubic yard
E degree
dB decibel
dBA decibel, A-weighted
DDESB Department of Defense Explosive Safety Board
DERP Defense Environmental Restoration Program
DFG Department of Fish and Game
DMG Division of Mines and Geology
DNT dinitrobenzene
DOD Department of Defense
DOT Department of Transportation
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DTSC Department of Toxic Substances Control
DWR Department of Water Resources
EE/CA engineering evaluation/cost analysis
EIR environmental impact report
EM electromagnetic
ENGEO ENGEO, Inc.
EOD explosives and ordnance disposal
EPA Environmental Protection Agency
ESA Endangered Species Act 
ESS Explosives Safety Submission
Exxon Exxon Corporation
F Fahrenheit
FAA Federal Aviation Administration
FACW facultative wetland species
FS feasibility study
FUDS Formerly Used Defense Sites
gpd gallons per workday
GPS Global Positioning System
Granite Granite Management Corporation
GSA General Services Administration
HAP hazardous air pollutant
HE high explosive
HI hazard index
HMX octahydro-1,3,5,7-tetranitro-1,3,5-triazine
HUD U.S. Department of Housing and Urban Development
I Interstate
Information Center Northwestern Information Center of the Historical Resources
IS Initial Study
Ldn day-night average sound level
Leq equivalent sound level
LOS level of service
µg/L micrograms per liter
mg/kg milligram per kilogram
MGD million gallons per day
mm millimeter
MMI Modified Mercalli Indicator
MOA Memorandum of Agreement
MPA man-portable adjunct
mph miles per hour
MPM most probable munition
MRZ Mineral Resource Zone
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MSA Minimum Separation Area
MSD Minimum Separation Distance
msl mean sea level
MTADS Multisensor Towed Array Detection System
NAAQS National Ambient Air Quality Standards
NCP National Oil and Hazardous Substance Pollution Contingency Plan
NO2 nitrogen dioxide
NOx nitrogen oxides
NOP Notice of Preparation
NPDES National Pollutant Discharge Elimination System
NWP Nationwide Permit
OBL obligate wetland species
OCDD 1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin
OE ordnance and explosives
O&M operations and maintenance
Order Remedial Action Order
OSHA Occupational Safety and Health Administration
P-C production-consumption
PAH polyaromatic hydrocarbon
PCB polychlorinated biphenyl
PCN Pre-construction Notification
PETN pentaerythritol tetranitrate
pg/g picograms per gram
pg/L picograms per liter
PG&E Pacific Gas & Electric
PHV peak-hour volume
PM particulate matter
PM10 particulate matter equal to or less than 10 microns in diameter
PPV peak particle velocity
PRC Public Resources Code
PRG preliminary remediation goal
QA quality assurance
QC quality control
RA remedial action
RAP Remedial Action Plan
RCRA Resource Conservation and Recovery Act
RDD remedial design document
RDX hexahydro-1,3,5-trinitro-1,3,5-triazine
RI remedial investigation
RMS root mean square
ROG reactive organic gases
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RRR Records Research Report
RWQCB Regional Water Quality Control Board
SARA Superfund Amendments and Reauthorization Act
SCSL Solano County Sanitary Landfill
SDWA Safe Drinking Water Act
Sequoia Analytical Sequoia Analytical Laboratory
SFBAAB San Francisco Bay Area Air Basin
SHPO State Historic Preservation Officer
SMARA Surface Mining and Reclamation Act
SO2 sulfur dioxide
SSHP Site-Specific Safety and Health Plan
SSO Site Safety Officer
SUXOS Senior UXO Supervisor
SWDA Solid Waste Disposal Act
SWPPP Storm Water Pollution Prevention Plan
SWRCB State Water Resources Control Board
TCDF tetrachlorodibenzo-furan
TEPH total extractable petroleum hydrocarbons
TMF total magnetic field
TNT trinitrotoluene
TOG total organic gases
USACE U.S. Army Corps of Engineers
U.S.C. U.S. Code
USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey
UST underground storage tank
UXO unexploded ordnance
V/C volume-to-capacity
VOC volatile organic compound
VSD voluntary separation distance
WRA Wetlands Research Associates, Inc.
WWTP wastewater treatment plant
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SECTION 26
LIST OF PREPARERS

Buzz Barton, Project UXO Specialist
B.S., 1983, Business Management and Administration, University of Maryland
Master Explosive Ordnance Disposal Technician
Years of Experience:  23

Julie Bethke, Staff Environmental Scientist
M.A., 1998, Marine Affairs, University of Rhode Island, Kingston
B.S., 1995, Wildlife and Fisheries Science, Pennsylvania State University,

University Park
Years of Experience:  5

Derrick Coleman, Senior Hydrologist
Ph.D., 1982, Geography (Geomorphology), The Johns Hopkins University,

Baltimore, Maryland
A.B., 1975, Physical Geography, University of California, Berkeley
Years of Experience:  20

John Dickerson, R.G.P., Project Geophysicist
B.S., 1984, Geology, Mesa College, Grand Junction, Colorado
B.A., 1972, History, Wichita State University, Wichita, Kansas
Years of Experience:  20

Katherine Hon, P.E., Senior Project Manager
M.E., 1980, Civil Engineering, University of California, Davis
B.S., 1977, Environmental Health, San Diego State University, San Diego,

California
Years of Experience:  20

Wen Huang, Staff Air Quality Engineer
M.S., 1996, Environmental Engineering, University of Southern California,

Los Angeles
B.S., 1992, Atmospheric Sciences, National Taiwan University, Taiwan
Years of Experience:  5



26-2 Draft Environmental Impact Report
Tourtelot Remediation, Benicia, California

Ron Johnson, Project Biologist
M.S., 1983, Biological Sciences, Illinois State University, Normal
B.S., 1978, Biological Sciences, Knox College, Galesburg, Illinois
Years of Experience:  14

Maria Langmaack, Senior Environmental Professional
B.A., 1987, Geography, California State University, San Bernardino
Years of Experience:  14

Matthew Malle, Staff Biologist
B.S., 1999, Environmental Biology, Humboldt State University
Years of Experience:  1

Ray Nugent, Noise Principal Investigator
MBA, 1996, Management, California Lutheran University
B.S., 1969, Engineering Science, Iowa State University
Years of Experience:  30

Mike Osburn, Senior Geologist
B.A., 1976, Earth Sciences, California State University, Fullerton
Years of Experience:  23

Gregory Peterson, Ordnance and Explosives Technical Director
Evaluated, 90 credit hours at various colleges and military experience by New
York Regencies University External Degree Program, 1995
Senior Leadership Training in TQL, 1993
Graduate, Naval Instructor Training, 1981
Navy Leadership/Management Education and Training, 1981
Naval Instructor Training/Curriculum Development Course, 1981
Graduate, Basic EOD School, 1977
Navy EOD Course Phase II, Land/Underwater Ordnance, 1977
Explosive Ordnance Technologists, 1977
Charles County Community College, La Plata, Maryland, Graduate, Second

Class Dive School, 1975
EOD Course Phase I, Chemical/Biological Weapons, 1976
Years of Experience:  22
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Paige Peyton, Senior Cultural Resources Manager
M.A., 1990, Anthropology/Geography, California State University,

San Bernardino
B.A., 1987, Anthropology, California State University, San Bernardino
Years of Experience:  13

Carl Rykaczewski, Project Environmental Professional
B.S., 1981, Environmental Resource Management, Pennsylvania State

University, University Park
Years of Experience:  11

Wayne H. Snowbarger, Senior Professional
M.S., 1975, Civil Engineering, Purdue University
B.S., 1970, Civil Engineering, Colorado State University, Colorado
Years of Experience:  28

Brian Weith, Project Geologist
B.S., 1985, Geology, Colorado State University, Fort Collins
Years of Experience:  11

Barbara Zeman, Vice President, Senior Section Manager
M.S., 1978, Biomedical Engineering, University of Southern California,

Los Angeles
B.S., 1976, Electrical Engineering, Rutgers University, New Jersey
Years of Experience:  17

Peer Reviewers

Christine Engel, Environmental Planner, Jones & Stokes Associates, Inc.
B.A., 1993, Environmental Studies, California State University, Sacramento
Years of Experience: 8

Albert Herson, Senior Vice President, Senior Environmental Counsel, Jones & Stokes 
Associates, Inc.
J.D., 1984, McGeorge School of Law, Sacramento, California
M.A., 1976, Urban Planning, University of California, Los Angeles
B.A., 1972, Psychology, University of Illinois, Urbana
Years of Experience: 22
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Antero A. Rivasplata, AICP, Environmental Planner, Jones & Stokes Associates, Inc.
B.S., 1977, Environmental Planning and Management, University of California, 

Davis
Years of Experience: 23

Department of Toxic Substances Control

Nicole Sotak, Senior Environmental Planner
James C. Austreng, P.E., State Unexploded Ordnance Coordinator
Stewart Black, Geological Services Unit, Chief


